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SUMMARY SHEET
UPPER DUCK RIVER WATERSHED (HUC 06040002)

Total Maximum Daily Load for Siltation/Habitat Alteration in Waterbodies
Identified on the State of Tennessee’s 2004 303(d) List

Impaired Waterbody Information:

State: Tennessee

Counties: Bedford, Coffee, Franklin, Giles, Lincoln, Marshall, Maury, Moore, Rutherford and
Williamson

Watershed: Upper Duck River (HUC 06040002)

Watershed Area: 1,181 mi?

Constituent of Concern: Siltation/Habitat Alteration

Impaired Waterbodies: 2004 303(d) List

Waterbody ID Impaired Waterbody RM
TN06040002001_0300 Goose Creek 7.3
TN06040002012_0100 East Rock Creek 16.9
TN06040002012_0700 Snell Branch 4.5
TN06040002012_2000 Big Rock Creek 9.0
TN06040002012_3000 Big Rock Creek 6.0
TN06040002021_0100 Little Sinking Creek 7.6
TN06040002021_1000 & 2000 Sinking Creek 26.4
TN06040002024_0100 Davis Branch 2.2
TN06040002027_0300 Butler Creek 14.2
TN06040002027_1000 Duck River 1.6
TN06040002033_0300 Bell Buckle Creek 11.1
TN06040002038_0300 Hurricane Creek 29.4
TN06040002038_1000 Fall Creek 11.4
TN06040002039_0250 Weakley Creek 13.1
TN06040002039_0300 Alexander Creek 21.1
TN06040002039_3000 North Fork Creek 9.2
TN06040002046_1000 Wilson Creek 19.5
TN06040002047_0300 Lick Creek 8.8
TN06040002048 0100 Thick Creek 13.4
TN06040002048 1000 Caney Creek 13.1

Designated Uses: Fish & aquatic life, irrigation, livestock watering & wildlife, and
recreation. Some waterbodies in watershed also classified

for domestic and/or industrial water supply.

Applicable Water Quality Standard: Most stringent narrative criteria applicable to fish & aquatic
life use classification.



Biological Integrity:

Habitat:

TMDL Development
General Analysis Methodology:

The waters shall not be modified through the addition of
pollutants or through physical alteration to the extent that the
diversity and/or productivity of aquatic biota within the
receiving waters are substantially decreased or adversely
affected, except as allowed under 1200-4-3-.06.

Interpretation of this provision for any stream which (a) has at
least 80% of the upstream catchment area contained within a
single bioregion and (b) is of the appropriate stream order
specified for the bioregion and (c) contains the habitat (riffle
or rooted bank) specified for the bioregion, may be made
using the most current revision of the Department’s Quality
System Standard Operating Procedure for Macroinvertebrate
Stream Surveys and/or other scientifically defensible
methods.

Interpretation of this provision for all other streams, plus large
rivers, reservoirs, and wetlands, may be made using Rapid
Bioassessment Protocols for Use in Wadeable Streams and
Rivers (EPA/841-B-99-002) and/or other scientifically
defensible methods. Effects to biological populations will be
measured by comparisons to upstream conditions or to
appropriately selected reference sites in the same bioregion
if upstream conditions are determined to be degraded.

The quality of instream habitat shall provide for the
development of a diverse aquatic community that meets
regionally based biological integrity goals. The instream
habitat within each subecoregion shall be generally similar to
that found at reference streams. However, streams shall not
be assessed as impacted by habitat loss if it has been
demonstrated that the biological integrity goal has been met.

o Analysis performed using the Watershed Characterization System Sediment Tool
(based on Universal Soil Loss Equation (USLE)) applied to impaired HUC-12
subwatershed areas to calculate existing sediment loads.

o Target sediment loads (Ibs/acre/year) are based on the average annual sediment load
from biologically healthy watersheds (Level IV Ecoregion reference sites).

o TMDLs are expressed as the percent reduction in average annual sediment load
required for a subwatershed containing impaired waterbodies relative to the appropriate

target load.

o 5% of subwatershed target loads are reserved to account for Waste Load Allocations



(WLAs) for Ready Mixed Concrete Facilities (RMCFs) and regulated mining sites. Most
loading from these sources is small compared to total loading. Since the Total
Suspended Solids (TSS) component of Sewage Treatment Plant (STP) discharges is
generally composed of primarily organic material and is considered to be different in
nature than the sediments produced from erosional processes, TSS discharges from
STPs were not considered in the TMDL analysis (ref.: Sections 3.0 and 6.0).

e WLAs for Municipal Separate Storm Sewer Systems (MS4s), WLAs for National
Pollution Discharge Elimination System (NPDES) regulated construction storm water
discharges, and Load Allocations (LAs) for nonpoint sources are expressed as the
percent reduction in average annual sediment load required for a subwatershed
containing impaired waterbodies relative to the appropriate reduced target load (target
load minus 5% reserved WLAs for RMCFs and mining sites).

Critical Conditions: Methodology takes into account all flow conditions.

Seasonal Variation: Methodology addresses all seasons.

Margin of Safety (MOS): Implicit (conservative modeling assumptions).

Xi



TMDL/Allocations
TMDLs, WLAs for MS4s and Construction Storm Water Sites, and LAs for Nonpoint Sources:

Required Load Reduction
TMDL (Required | WLA (MS4s
Subwatoraned Waterbody ID Waterbody | LevellV | Overall Load anc (Nohﬁoint
(06040002__) Ecoregion|  Reduction) Constuction| ‘Sources)
)
[%] [%] [%]

0203 06040002033_0300 Bell Buckle Creek 71h 4.5 9.2 9.2
0301 06040002027_0300 Butler (?reek 549 56.5 56.5

06040002027 _1000 Duck River
0305 06040002024 _0100 Davis Branch 52.3 54.7 54.7
0308 06040002038 0300 Hurricane Creek

06040002038_1000 Fall Creek
0309 06040002021_0100 Little Sinking Creek

06040002021_1000 & 2000 | Sinking Creek
0401 06040002039_3000 North Fork Creek
0402 06040002039_0300 Alexander Creek 21i 39.6* 42.8* 42.8*
0404 06040002039 _0250 Weakley Creek
0502 06040002046_1000 Wilson Creek
0503 06040002047_0300 Lick Creek
0504 06040002048 0100 Thick Creek

06040002048_1000 Caney Creek
0507 06040002001_0300 Goose Creek 324 35.8 35.8
0601 06040002012_0700 S.nell Branch 26.8 305 305

06040002012_2000 & 3000 | Big Rock Creek
0602 06040002012_0100 East Rock Creek 39.6* 42.8* 42.8*

*Assigned TMDLs, WLAs, and LAs. Ref.: Section 7.1.2 and Table 9.

Xii




WLAs for Mining Sites and RMCFs:

WLAs for NPDES regulated mining sites and RMCFs located in impaired subwatersheds are equal
to existing permit limits for total suspended solids (TSS).

RMCFs Permitted to Discharge TSS and Located in Impaired Subwatersheds

. TSS
HUC-12 NPDES - TSeDaly | cutoff
Subwatershed Permit No. Facility Name Limit C_onc. (SW
(06040002__ ) Discharge)
[mg/l] [mgl/l]
0301 TNG110117 | Sequatchie Concrete Service
TNG110309 | Bedford County Ready Mix 50 200
0601 TNG110032 | Childress Concrete Company
TNG110069 | LLM.ITN, Inc.
Mining Sites Permitted to Discharge TSS and Located in Impaired Subwatersheds
HUC-12 TSS Daily
Subwatershed P:lrfn[i)tEl\?o. Name Max Limit
(06040002__ ) [mg/l]
0301 TNO0066508 | Vulcan Construction Materials — Shelbyville Quarry
TNO0022756 | Rogers Group, Inc. — Shelbyville Quarry
0401 TNO071846 | Rogers Group, Inc. — Deason Quarry 40
0507 TNO0061395 | Rogers Group, Inc. — Columbia Quarry
0601 TNO0003654 | Rogers Group, Inc. — Lewisburg Quarry
TNO071251 | Rogers Group, Inc. — Belfast Quarry

Xiii
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TOTAL MAXIMUM DAILY LOAD (TMDL)
FOR SILTATION/HABITAT ALTERATION
UPPER DUCK RIVER WATERSHED (HUC 06040002)

1.0 INTRODUCTION

Section 303(d) of the Clean Water Act requires each state to list those waters within its boundaries
for which technology based effluent limitations are not stringent enough to protect any water quality
standard applicable to such waters. Listed waters are prioritized with respect to designated use
classifications and the severity of pollution. In accordance with this prioritization, states are required
to develop Total Maximum Daily Loads (TMDLs) for those water bodies that are not attaining water
quality standards. State water quality standards consist of designated use(s) for individual
waterbodies, appropriate numeric and narrative water quality criteria protective of the designated
uses, and an antidegradation statement. The TMDL process establishes the maximum allowable
loadings of pollutants for a waterbody that will allow the waterbody to maintain water quality
standards. The TMDL may then be used to develop controls for reducing pollution from both point
and nonpoint sources in order to restore and maintain the quality of water resources (USEPA,
1991).

2.0 WATERSHED DESCRIPTION

The Upper Duck River Watershed, Hydrologic Unit Code (HUC) 06040002, is located in Middle
Tennessee (ref.: Figure 1) in Bedford, Coffee, Franklin, Giles, Lincoln, Marshall, Maury, Moore,
Rutherford, and Williamson Counties. The Upper Duck River Watershed lies within a single Level
Il ecoregion (Interior Plateau) and contains four Level IV subecoregions as shown in Figure 2
(USEPA, 1997):

¢ Western Highland Rim (7 1f) is characterized by dissected, rolling terrain of open hills, with
elevations of 400-1000 feet. The geologic base of Mississippian-age limestone, chert,
and shale is covered by soils that tend to be cherty and acidic with low to moderate
fertility. Streams are relatively clear with a moderate gradient. Substrates are coarse
chert, gravel and sand with areas of bedrock. The native oak-hickory forests were
removed over broad areas in the mid-to late 1800's in conjunction with the iron-ore related
mining and smelting of the mineral limonite, however today the region is again heavily
forested. Some agriculture occurs on the flatter interfluves and in the stream and river
valleys. The predominant land uses are hay, pasture, and cattle with some cultivation of
corn and tobacco.

e Eastern Highland Rim (71g) has more level terrain than the Western Highland Rim (71f),
with landforms characterized as tablelands of moderate relief and irregular plains.
Mississippian-age limestone, chert, shale and dolomite predominate. Karst terrain
sinkholes and depressions are especially noticeable between Sparta and McMinnville.
Numerous springs and spring-associated fish fauna typify the region. Natural vegetation
is transitional between the oak-hickory forests to the west and the mixed mesophytic
forests of the Appalachian ecoregions (68, 69) to the east. Bottomland hardwoods forests
were once abundant in some areas, although much of the original bottomland forest has
been inundated by several large impoundments. Barrens and former prairie areas are
now primarily oak thickets, pasture or cropland.
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Figure 1 Location of the Upper Duck River Watershed
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e Quter Nashville Basin (71h) is a more heterogeneous region than the Inner Nashville
Basin (711), with rolling and hilly topography with slightly higher elevations. The region
encompasses most of the outer areas of the generally non-cherty Ordovician limestone
bedrock. The higher hills and knobs are capped by the more cherty Mississippian-age
formation, and some Devonian-age Chattanooga shale, remnants of the Highland Rim.
The region's limestone rocks and soils are high in phosphorus, and commercial
phosphate is mined. Deciduous forest with pasture and cropland are the dominant land
covers. The region has areas of intense urban development with the city of Nashville
occupying the northwest region. Streams are low to moderate gradient, with productive,
nutrient-rich waters, resulting in algae, rooted vegetation, and occasionally high densities
of fish. The Nashville Basin has a distinctive fish population, notable for species that
avoid the region, as well as those that are present.
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Figure 2 Level IV Ecoregions in the Upper Duck River Watershed
71h

[ ] HUG-12 Subwatershed Boundary (06040002)
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Level IV Ecoregions
e 71f Westem Highland Rim
71g Eastern Highland Rim
71h Quter Nashville Basin
71i Inner Nashville Basin
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¢ Inner Nashville Basin (71i) is less hilly and lower than the Outer Nashville Basin (71h).
Outcrops of the Ordovician-age limestone are common. The generally shallow soils are
redder and lower in phosphorous than those of the outer basin. Streams are lower gradient
than surrounding regions, often flowing over large expanses of limestone bedrock. The
most characteristic hardwoods within the inner basin are a maple-oak-hickory-ash-
association. The limestone cedar glades of Tennessee, a unique mixed grassland/forest
cedar glades vegetation type with many endemic species, are located primarily on the
limestones of the Inner Nashville Basin. The more xeric, open characteristics and shallow
soils of the cedar glades also result in a distinct distribution of amphibian and reptile
species. Urban, suburban, and industrial land use in the region is increasing.

The Upper Duck River Watershed (HUC 06040002) has approximately 1,607 miles of streams and
3,260 lake acres of reservoir (based on the EPA/TDEC Assessment Database (ADB)) and drains
approximately 1,181 square miles (ref.: Table 1) to the Tennessee River. Watershed land use
distribution is based on the 1992 Multi-Resolution Land Characteristic (MRLC) satellite imagery
databases derived from Landsat Thematic Mapper digital images from the period 1990-1993. Land
use for the Upper Duck River Watershed is summarized in Table 1 and shown in Figure 3.

Table 1 Land Use Distribution - Upper Duck River Watershed
Land use Area
[acres] [mi*] |[% of watershed]

Bare Rock/Sand/Clay 3 0.0 0.0
Deciduous Forest 296,264 462.9 39.2
Emergent Herbaceous Wetlands 420 0.7 0.1
Evergreen Forest 27,511 43.0 3.6
High Intensity Commercial/Industrial/Transportation 5,076 7.9 0.7
High Intensity Residential 1,190 1.9 0.2
Low Intensity Residential 5,806 9.1 0.8
Mixed Forest 85,377 133.4 11.3
Open Water 4777 7.5 0.6
Other Grasses (Urban/Recreational) 3,205 5.0 0.4
Pasture/Hay 208,807 326.3 27.6
Quarries/Strip Mines/Gravel Pits 419 0.7 0.1
Row Crops 106,937 167.1 14.1
Transitional 652 1.0 0.1
Woody Wetlands 9,428 14.7 1.2

Total 755,871 1,181.0 100.0

Note: A spreadsheet was used for this calculation and values are approximate due to rounding.
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Figure 3 MRLC Land Use in the Upper Duck River Watershed
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3.0 PROBLEM DEFINITION

The State of Tennessee’s 2004 303(d) List (TDEC, 2005) identified a number of waterbodies in the
Upper Duck River Watershed as not fully supporting designated use classifications due, in part, to
siltation and/or habitat alteration associated with agriculture, urban runoff, land development, and
bank modification. These waterbodies are summarized in Table 2 and shown in Figure 4. The
designated use classifications for the Duck River, which includes the Upper Duck River and its
tributaries, include fish & aquatic life, irrigation, livestock watering & wildlife, and recreation. Some
waterbodies in the watershed are also classified for domestic water supply, industrial water supply,
trout stream and/or naturally reproducing trout stream (TDEC, 2004).

A description of the stream assessment process in Tennessee can be found in 2006 305(b) Report,
The Status of Water Quality in Tennessee (TDEC, 2006). This document states that “biological
surveys using macroinvertebrates as the indicator organisms are the preferred method for
assessing support of the fish & aquatic life designated use.” The waterbody segments listed in
Table 2 were assessed as impaired based primarily on biological surveys. The results of these
assessment surveys are summarized in Table 3. The assessment information presented is
excerpted from the ADB and is referenced to the waterbody IDs in Table 2. Assessment Database
information may be accessed at:

http://gwidc.memphis.edu/website/dwpc/

Several examples of typical stream assessments are shown in Appendix D.

Siltation is the process by which sediments are transported by moving water and deposited on the
bottom of stream, river, and lakebeds. Sediment is created by the weathering of host rock and is
delivered to stream channels through various erosional processes, including sheetwash, gully and
rill erosion, wind, landslides, dry gravel, and human excavation. In addition, sediments are often
produced as a result of stream channel and bank erosion and channel disturbance. Movement of
eroded sediments downslope from their points of origin into stream channels and through stream
systems is influenced by multiple interacting factors (USEPA, 1999).

Siltation (sedimentation) is the most frequently cited cause of waterbody impairment in Tennessee,
impacting over 5,800 miles of streams and rivers (TDEC, 2006). Unlike many chemical pollutants,
sediments are typically present in waterbodies in natural or background amounts and are essential
to normal ecological function. Excessive sediment loading, however, is a major ecosystem stressor
that can adversely impact biota, either directly or through changes to physical habitat.

Excessive sediment loading has a number of adverse effects on fish & aquatic life in surface
waters. As stated in excerpts from Developing Water Quality Criteria for Suspended and Bedded
Sediments (SABS) — Draft (USEPA, 2003):

In streams and rivers, fine inorganic sediments, especially silts and clays, affect the
habitat for macroinvertebrates and fish spawning, as well as fish rearing and feeding
behavior. Larger sands and gravels can scour diatoms and cause burying of
invertebrates, whereas suspended sediment affects the light available for
photosynthesis by plants and visual capacity of animals.
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Table 2 2004 303(d) List - Stream Impairment Due to Siltation/Habitat Alteration in the Upper Duck River Wate?shed
Waterbody ID Waterbody x::lfess/ Source (Pollutant) Cause (Pollutant)
06040002001_0300 | Goose Creek 7.3 Other Habitat Alteration Pasture Grazing
06040002012_0100 | East Rock Creek 16.9 Loss of biological integrity due to Pasture Grazing
siltation/Other Habitat Alterations
06040002012_0700 | Snell Branch 4.5 Loss of biological integrity due to Land Development/
siltation/Other Habitat Alterations Channelization
06040002012_2000 | Big Rock Creek 9.0 Nutrients/ Loss of biological integrity Major Municipal Point
due to siltation/Low dissolved oxygen | Source/ Discharges from
MS4 area
06040002012_3000 | Big Rock Creek 6.0 Loss of biological integrity due to Pasture Grazing
siltation/Other Habitat Alterations
06040002021_0100 | Little Sinking 7.6 Loss of biological integrity due to Pasture Grazing
Creek siltation/Other Habitat Alterations
06040002021_1000 | Sinking Creek 26.4 Loss of biological integrity due to Pasture Grazing
& 2000 siltation/Other Habitat Alterations
06040002024_0100 | Davis Branch 2.2 Loss of biological integrity due to Pasture Grazing
siltation
06040002027 _0300 | Butler Creek 14.2 Other Habitat Alterations Pasture Grazing/Land
Development
06040002027_1000 | Duck River 1.6 Escherichia coli/Loss of biological Collection System Failure/
integrity due to siltation Discharges from MS4 area
06040002033_0300 | Bell Buckle Creek 111 Loss of biological integrity due to Minor Municipal Point
siltation/Other Habitat Source/ Livestock in Stream
Alterations/Escherichia coli
06040002038 0300 | Hurricane Creek 29.4 Escherichia coli/Nutrients/Loss of Pasture Grazing

biological integrity due to
siltation/Other Habitat Alterations
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Table 2 (Cont.) 2004 303(d) List - Stream Impairment Due to Siltation/Habitat Alteration in the Upper Duck River Watershed
Waterbody ID Waterbody x::lfess/ Source (Pollutant) Cause (Pollutant)

06040002038 _1000 | Fall Creek 114 Escherichia coli/Nutrients/ Loss of Pasture Grazing
biological integrity due to
siltation/Other Habitat Alterations

06040002039 _0250 | Weakley Creek 13.1 Loss of biological integrity due to Agriculture
siltation/Nutrients/Escherichia coli

06040002039 0300 | Alexander Creek 211 Loss of biological integrity due to Pasture Grazing
siltation/ Escherichia coli

06040002039 3000 | North Fork Creek 9.2 Loss of biological integrity due to Agriculture
siltation/Nutrients/Escherichia coli

06040002046_1000 | Wilson Creek 19.5 Escherichia coli/Nitrate/Other Habitat | Pasture Grazing
Alterations

06040002047 0300 | Lick Creek 8.8 Escherichia coli/Other Habitat Livestock in Stream
Alterations

06040002048 0100 | Thick Creek 134 Loss of biological integrity due to Pasture Grazing
siltation/Other Habitat
Alterations/Escherichia coli

06040002048_1000 | Caney Creek 13.1 Nitrate/ Loss of biological integrity Livestock in Stream/
due to siltation Removal of Riparian

Vegetation
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Figure 4 Waterbodies Impaired Due to Siltation/Habitat Alteration (Documented on the 2004 303(d) List)
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Table 3

Water Quality Assessment of Waterbodies Impaired Due to Siltation/Habitat Alteration

Waterbody ID

Waterbody

Comments

06040002001_0300

Goose Creek (Duck River to
headwaters)

2000 TDEC biological survey at mile 1.7 (Old Highway 50). 4 EPT
families, 12 total families. Habitat score = 126.

06040002012_0100

East Rock Creek (Big Rock
Creek to confluence of Mud
Creek)

1999 TDEC biological survey at mile 10.3 (Highway 31A). 3 EPT
families, 20 total families. Habitat score = 98. Chemical station at mile
1.8. Coliforms elevated. 1997 TVA survey at mile 1.9 (Anes Station
Road). 8 EPT families, 23 total families.

06040002012_0700

Snell Branch (Big Rock Creek
to headwaters)

TDEC biological station at mile 0.3 (Highway 272). 1 EPT family, 9 total
families. Habitat score = 96.

06040002012_2000

Big Rock Creek (Dry Branch
to Collins Hollow Road)

1999 TDEC biological survey at RM 16.8 (Hwy 431, d/s STP). 3 EPT
families, 21 total families. Habitat score = 123. Chemical samples also
at Highway 31A. Nutrients elevated. 1997 TVA survey at RM 11.5
(McBride Road). 4 EPT families.

06040002012_3000

Big Rock Creek (Collins
Hollow Road to headwaters)

1999 TDEC biological survey at mile 19.3 (off Highway 31A, upstream of
STP). 1 EPT family, 13 total families. Habitat score = 113.

06040002021_0100

Little Sinking Creek (Sinking
Creek to headwaters)

TDEC 2000 probabilistic monitoring station at mile 1.0 at Sims Road.
Violated proposed biocriteria for 71i. 1999 TDEC biological survey at
mile 1.1 (Sims Road). 1 EPT families, 6 total families. Habitat score =
61.

06040002021_1000

Sinking Creek (Duck River to
confluence of Cortner Branch)

TDEC 2000 probabilistic monitoring station at mile 1.2 at Wheel Road.
Violated proposed biocriteria for 71i. 1999 TDEC biological survey at
mile 8.6 (Gant Road). 1 EPT family, 12 total families. Habitat score =
99.

06040002021_2000

Sinking Creek (Corner Branch
to headwaters)

TDEC 2000 probabilistic monitoring station at mile 8.9 u/s of Gant Road.
Violated proposed biocriteria for 71i.

06040002024_0100

Davis Branch (Sugar Creek to
headwaters)

TDEC 2000 probabilistic monitoring station at mile 0.2 at Richmond Pike.
Violated proposed biocriteria for 71i.

06040002027_0300

Butler Creek (Duck River to
headwaters)

TDEC biological survey at mile 0.2 (Mullins Mill Road). 6 EPT families,
22 total families. Habitat score = 109.

06040002027_1000

Duck River (Flat Creek to
Highway 231)

TDEC stream survey by canoe.
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Table 3 (Cont.) Water Quality Assessment of Waterbodies Impaired Due to Siltation/Habitat Alteration

Waterbody ID Waterbody Comments
06040002033_0300| Bell Buckle Creek 1999 TDEC biological station at mile 1.0 (downsteam STP). 0 EPT families, 16
(Wartrace Creek to total families. Habitat score = 95.
headwaters)

06040002038_0300

Hurricane Creek (Fall
Creek to headwaters)

TDEC 2000 probabilistic monitoring station at RM 4.2 (Midland Road). Violated
proposed biocriteria for 71i. Elevated fecal. 1999 TDEC biological station at RM
1.8 (Burns Road). 5 EPT families, 23 total families. Habitat score = 94.

06040002038_1000

Fall Creek (Duck River
to headwaters)

TDEC 2000 probabilistic monitoring station at RM 3.0 (Gregory Mill Road).
Violated proposed biocriteria for 71i. 1999 TDEC biological & 319 site at RM 1.2
(Old Unionville Road). 5 EPT families, 24 total families. Habitat score = 103.
Pathogens elevated.

06040002039_0250( Weakley Creek TDEC 2000 probabilistic monitoring station at mile 5.2 at Coopertown Road.
(Unnamed tributary to Violated proposed biocriteria for 71i. Three 319 stations in this watershed.
headwaters) Pathogens elevated.

06040002039 _0300| Alexander Creek (North | TDEC 2000 probabilistic monitoring station at mile 4.0 u/s of Pepper Hill Road.
Fork Creek to Violated proposed biocriteria for 71i. E. coli also elevated. Dry when observed in
headwaters) August, 1999.

06040002039_3000

North Fork Creek
(Alexander Creek to
headwaters)

TDEC 2000 probabilistic monitoring station at mile 16.4 d/s of Squire Hall Road.
Violated proposed biocriteria for 71i.

06040002046_1000

Wilson Creek (Duck
River to headwaters)

2000 TDEC probabilistic station at mile 5.2 at Chapel Hill to Unionville Road. Site
did not meet proposed biocriteria for 71i. Elevated E. coli levels. 2000 TDEC
biological survey at mile 2.8 (Wright Rd). 4 EPT, 14 total families, habitat=144.

06040002047_0300| Lick Creek (Spring TDEC chemical station mile 1.6 (Mt Vernon Road). Coliforms elevated.
Creek to headwaters)
06040002048 _0100| Thick Creek (Caney 2000 TDEC probabilistic station at river mile 2.0 off Pyles Road. Site did not

Creek to headwaters)

meet proposed biocriteria for 71i. (1 EPT genus, 14 total genera, habitat
score=131, NCBI=7.59). Dominated by isopods. Fecal coliforms elevated.

06040002048_1000

Caney Creek (Duck
River to headwaters)

2001 TVA biorecon at Lunns Store Rd. 3 EPT families, 1 intolerant, 17 total
families. 1999 TDEC biorecons at mile 2.6 & 4.2. 5 EPT families, 20 total,

habitat = 124, at mile 2.6. 1997 TVA biorecon at Lunns Store. Road. 6 EPT
families, 21 total.
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Sedimentation alters the structure of the invertebrate community by causing a shift
in proportions from one functional group to another. Sedimentation can lead to
embeddedness, which blocks critical macroinvertebrate habitat by filling in the
interstices of the cobble and other hard substrate on the stream bottom. As
deposited sediment increases, changes in invertebrate community structure and

diversity occur.

Invertebrate drift is directly affected by increased suspended sediment load in
freshwater streams. These changes generally involve a shift in dominance from
ephemeroptera, plecoptera and trichoptera (EPT) taxa to other less pollution-
sensitive species that can cope with sedimentation. Increases in sediment
deposition that affect the growth, abundance, or species composition of the
periphytic (attached) algal community will also have an effect on the
macroinvertebrate grazers that feed predominantly on periphyton. ....... Effects on
aquatic individuals, populations, and communities are expressed through alterations
in local food webs and habitat. When sedimentation exceeds certain thresholds,
ensuing effects will likely involve decline of the existing aquatic invertebrate
community and subsequent colonization by pioneer species.

Historically, waterbodies in Tennessee have been assessed as not fully supporting designated uses
due to siltation when the impairment was determined to be the result of excess loading of the
inorganic sediment produced by erosional processes. In cases where impairment was determined
to be caused by excess loading of the primarily organic particulate material found in sewage
treatment plant (STP) effluent, the cause of pollution was listed as total suspended solids (TSS) or
organic enrichment. In consideration of this practice, this document presents the details of TMDL
development for waterbodies in the Upper Duck River Watershed listed as impaired due to siltation
(excess inorganic sediment produced by erosional processes) and/or appropriate cases of habitat
alteration. The TSS in STP effluent is considered to be a distinctly different pollutant and, therefore,
is excluded in sediment loading calculations.

4.0 TARGET IDENTIFICATION

Several narrative criteria, applicable to siltation/habitat alteration, are established in Rules of
Tennessee Department of Environment and Conservation, Tennessee Water Quality Control Board,
Division of Water Pollution Control, Chapter 1200-4-3 General Water Quality Criteria, January, 2004
(TDEC, 2004a):

Applicable to all use classifications (Fish & Aquatic Life shown):
Solids, Floating Materials, and Deposits — There shall be no distinctly visible solids,
scum, foam, oily slick, or the formation of slimes, bottom deposits or sludge banks of

such size and character that may be detrimental to fish & aquatic life.

Other Pollutants — The waters shall not contain other pollutants that will be detrimental
to fish or aquatic life.

Applicable to the Domestic Water Supply, Industrial Water Supply, Fish & Aquatic Life, and
Recreation use classifications (Fish & Aquatic Life shown):
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Turbidity or Color — There shall be no turbidity or color in such amounts or of such

character that will materially affect fish & aquatic life.Applicable to the Fish & Aquatic
Life use classification:

Biological Integrity - The waters shall not be modified through the addition of pollutants
or through physical alteration to the extent that the diversity and/or productivity of
aquatic biota within the receiving waters are substantially decreased or adversely
affected, except as allowed under 1200-4-3-.06.

Interpretation of this provision for any stream which (a) has at least 80% of the upstream
catchment area contained within a single bioregion and (b) is of the appropriate stream
order specified for the bioregion, and (c) contains the habitat (riffle or rooted bank)
specified for the bioregion, may be made using the most current revision of the
Department’s Quality System Standard Operating Procedure for Macroinvertebrate
Stream Surveys and/or other scientifically defensible methods.

Interpretation of this provision for all other streams, plus large rivers, reservoirs, and
wetlands, may be made using Rapid Bioassessment Protocols for Use in Wadeable
Streams and Rivers (EPA/841-B-99-002) and/or other scientifically defensible methods.
Effects to biological populations will be measured by comparisons to upstream
conditions or to appropriately selected reference sites in the same bioregion if upstream
conditions are determined to be degraded.

Habitat - The quality of instream habitat shall provide for the development of a diverse
aquatic community that meets regionally based biological integrity goals. The instream
habitat within each subecoregion shall be generally similar to that found at reference
streams. However, streams shall not be assessed as impacted by habitat loss if it has
been demonstrated that the biological integrity goal has been met.

These TMDLs are being established to attain full support of the fish & aquatic life designated use
classification. TMDLs established to protect fish & aquatic life will protect all other use
classifications for the identified waterbodies from adverse alteration due to sediment loading.

In order for a TMDL to be established, a numeric “target” protective of the uses of the water must be
identified to serve as the basis for the TMDL. Where State regulation provides a numeric water
quality criteria for the pollutant, the criteria is the basis for the TMDL. Where State regulation does
not provide a numeric water quality criteria, as in the case of siltation/habitat alteration, a numeric
interpretation of the narrative water quality standard must be determined. For the purpose of these
TMDLs, the average annual sediment loading in Ibs/acre/yr, from a biologically healthy watershed,
located within the same Level IV ecoregion as the impaired watershed, is determined to be the
appropriate numeric interpretation of the narrative water quality standard for protection of fish &
aquatic life. Biologically healthy watersheds were identified from the State’s ecoregion reference
sites. These ecoregion reference sites have similar characteristics and conditions as the majority of
streams within that ecoregion. Detailed information regarding Tennessee ecoregion reference sites
can be found in Tennessee Ecoregion Project, 1994-1999 (TDEC, 2000). In general, land use in
ecoregion reference watersheds contain less pasture, cropland, and urban areas and more forested
areas compared to the impaired watersheds. The biologically healthy (reference) watersheds are
considered the “least impacted” in an ecoregion and, as such, sediment loading from these
watersheds may serve as an appropriate target for the TMDL.
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Using the methodology described in Appendix A, the Watershed Characterization System (WCS)

Sediment Tool was used to calculate the average annual sediment load for each of the biologically

healthy (reference) watersheds in Level IV ecoregions 71f, 71g, 71h, and 71i. The geometric mean

of the average annual sediment loads of the reference watersheds in each Level IV ecoregion was

selected as the most appropriate target for that ecoregion. Since the impairment of biological

integrity due to sediment build-up is generally a long-term process, using an average annual load is

considered appropriate. The average annual sediment loads for reference sites and corresponding

TMDL target values for Level IV ecoregions 71f, 71g, 71h, and 71i are summarized in Table 4.
Reference site locations are shown in Figure 5.

Table 4 Average Annual Sediment Loads of Level IV Ecoregion Reference Sites

Level 4 | Reference Drainage Aver.age Annual
Ecoregion Site Stream Area Sediment Load
(acres) [Ibs/acrelyear]
Eco71f12 South Harpeth Creek 6,746 1267.5
Eco71f16 Wolf Creek 9,879 246.0
Eco71f19 Brush Creek 5,416 846.8
71f Eco71f27 Swanegan Branch 3,201 7724
Eco71f28 Little Swan Creek 4,730 209.9
Eco71f29 Hurricane Creek 43,549 1,047.6
Geometric Mean (Target Load) 596.0
Eco71g03 Flat Creek 14,145 342 .1
71g Eco71g04 | Spring Creek 17,090 493.6
Eco71g10 Hurricane Creek 3,565 270.3
Geometric Mean (Target Load) 3574
Eco71h03 | Flynn Creek 8,318 754.7
71h Eco71h06 | Clear Fork 8,779 563.9
Eco71h09 Carson Fork 7,934 516.4
Geometric Mean (Target Load) 603.5
Eco71i10 Flat Creek 12,200 512.2
Eco71i12 Cedar Creek 17,852 449.8
71i Eco71i14 Little Flat Creek 4,273 4443
Eco71i15 Harpeth River 43,239 449.5
Eco71i16 West Fork Stones River 15,500 287.4
Geometric Mean (Target Load) 421.0
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Figure 5 Reference Sites in Level IV Ecoregions 71f, 71g, 71h, and 71i
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5.0 WATER QUALITY ASSESSMENT AND DEVIATION FROM TARGET

Using the methodology described in Appendix A, the WCS Sediment Tool was used to determine
the average annual sediment load, due to precipitation-based sources, for all HUC-12
subwatersheds in the Upper Duck River Watershed (ref.: Figure 4). Existing precipitation-based
sediment loads for subwatersheds with waterbodies listed on the 2004 303(d) List as impaired for
siltation/habitat alteration are summarized in Table 5.

Table 5 Existing Sediment Loads in Subwatersheds
With Impaired Waterbodies

HUC-12 Level IV I_Existing
Subwatershed Ecoregion Sediment Load
(06040002___ )

[Ibs/aclyr]
0203 71h 632
0301 919
0305 882
0308 383
0309 335
0401 334
0402 232
0404 71i 239
0502 320
0503 390
0504 287
0507 623
0601 575
0602 394

6.0 SOURCE ASSESSMENT

An important part of the TMDL analysis is the identification of individual sources, source categories,
or source subcategories of siltation in the watershed and the amount of pollutant loading contributed
by each of these sources. Under the Clean Water Act, sources are broadly classified as either point
or nonpoint sources. Under 40 CFR 122.2, a point source is defined as a discernable, confined and
discrete conveyance from which pollutants are or may be discharged to surface waters. The
National Pollutant Discharge Elimination System (NPDES) program regulates point source
discharges. Regulated point sources include: 1) municipal and industrial wastewater treatment
facilities (WWTFs); 2) storm water discharges associated with industrial activity (which includes
construction activities); and 3) certain discharges from Municipal Separate Storm Sewer Systems
(MS4s). A TMDL must provide Waste Load Allocations (WLAs) for all NPDES regulated point



Siltation/Habitat Alteration TMDL

Upper Duck River Watershed (HUC 06040002)

(7/24/06 - Final)

Page 17 of 36

sources. For the purposes of these TMDLs, all sources of sediment loading not regulated by

NPDES are considered nonpoint sources. The TMDL must provide a Load Allocation (LA) for these
sources.

6.1 Point Sources
6.1.1 NPDES Regulated Wastewater Treatment Facilities

As stated in Section 3.0, the TSS component of STP discharges is generally composed of primarily
organic material and is considered to be different in nature than the sediments produced from
erosional processes. Therefore, TSS discharges from STPs are not included in the TMDLs
developed for this document.

6.1.2 NPDES Regulated Ready Mixed Concrete Facilities

Discharges from regulated Ready Mixed Concrete Facilities (RMCFs) may contribute sediment to
surface waters as TSS discharges (TSS discharged from RMCFs is composed of primarily
inorganic material and is therefore included as a source for TMDL development). Most of these
facilities obtain coverage under NPDES Permit No. TNG110000, General NPDES Permit for
Discharges of Storm Water Runoff and Process Wastewater Associated With Ready Mixed
Concrete Facilities (TDEC, 2003). This permit establishes a daily maximum TSS concentration limit
of 50 mg/l on process wastewater effluent and specifies monitoring procedures for storm water
discharges. Facilities are also required to develop and implement storm water pollution prevention
plans (SWPPPs). Discharges from RMCFs are generally intermittent, and contribute a small portion
of total sediment loading to HUC-12 subwatersheds (ref.: Appendix C). In some cases, for
discharges into impaired waters, sites may be required to obtain coverage under an individual
NPDES permit. Of the nine permitted RMCFs in the Upper Duck River Watershed as of November
28, 2005, four are located in impaired subwatersheds. These facilities are listed in Table 6 and
shown in Figure 6.

6.1.3 NPDES Regulated Mining Sites

Discharges from regulated mining activities may contribute sediment to surface waters as TSS
(TSS discharged from mining sites is composed of primarily inorganic material and is therefore
included as a source for TMDL development). Discharges from active mines may result from
dewatering operations and/or in response to storm events, whereas discharges from permitted
inactive mines are only in response to storm events. Inactive sites with successful surface
reclamation contribute relatively little solids loading. Of the eight permitted mining sites in the Upper
Duck River Watershed (as of November 28, 2005), six are located in impaired subwatersheds.
These are listed in Table 7 and shown in Figure 6. Sediment loads (as TSS) to waterbodies from
mining site discharges are very small in relation to total sediment loading (ref.: Appendix C).
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Figure 6 NPDES Regulated RMCFs and Mining Sites Located in Impaired Subwatersheds
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6.1.4 NPDES Regulated Construction Activities

Discharges from NPDES regulated construction activities are considered point sources of sediment
loading to surface waters and occur in response to storm events. Currently, discharges of storm
water from construction activities disturbing an area of one acre or more must be authorized by an
NPDES permit. Most of these construction sites obtain coverage under NPDES Permit No. TNR10-
0000, General NPDES Permit for Storm Water Discharges Associated With Construction Activity
(TDEC, 2005a). Since construction activities at a site are of a temporary, relatively short-term
nature, the number of construction sites covered by the general permit at any instant of time varies.
Of the 25 permitted active construction sites in the Upper Duck River Watershed on November 28,
2005, six were in impaired subwatersheds (ref.: Figure 7).

Table 6 NPDES Regulated Ready Mixed Concrete Facilities Located in Impaired
Subwatersheds (as of November 28, 2005)

. TSS
HUC-12 NPDES - TSeDaly | cutoff
Subwatershed Permit No. Facility Name Limit C_onc. (SW
(06040002__ ) discharge)
[mg/l] [mgl/1]
0301 TNG110117 | Sequatchie Concrete Service
TNG110309 | Bedford County Ready Mix 50 200
0601 TNG110032 | Childress Concrete Company
TNG110069 | I.LM.ITN, Inc.

Table 7 NPDES Regulated Mining Sites Permitted to Discharge TSS and Located in
Impaired Subwatersheds (as of November 28, 2005)

TSS
HUC-12 Dail
Subwatershed P:rfn[i)tE So_ Name I\{Ia)?,
(06040002__ ) Limit
[mg/l]
0301 TNO0066508 | Vulcan Construction Materials — Shelbyville Quarry
TN0022756 | Rogers Group, Inc. — Shelbyville Quarry
0401 TNO071846 | Rogers Group, Inc. — Deason Quarry 40
0507 TNO0061395 | Rogers Group, Inc. — Columbia Quarry
0601 TNO0003654 | Rogers Group, Inc. — Lewisburg Quarry
TNO071251 | Rogers Group, Inc. — Belfast Quarry
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Figure 7 Location of NPDES Permitted Construction Storm Water Sites in the Upper Duck River Watershed
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6.1.5 NPDES Regulated Municipal Separate Storm Sewer Systems (MS4s)

MS4s may discharge sediment to waterbodies in response to storm events through road drainage
systems, curb and gutter systems, ditches, and storm drains. These systems convey urban runoff
from surfaces such as bare soil and wash-off of accumulated street dust and litter from impervious
surfaces during rain events. Phase | of the EPA storm water program requires large and medium
MS4s to obtain NPDES storm water permits. Large and medium MS4s are those located in
incorporated places or counties serving populations greater than 100,000 people. At present, there
are no Phase | MS4s in the Upper Duck River Watershed.

As of March 2003, regulated small MS4s in Tennessee must also obtain NPDES permits in
accordance with the Phase Il storm water program. A small MS4 is designated as regulated if: a) it
is located within the boundaries of a defined urbanized area that has a residential population of at
least 50,000 people and an overall population density of 1,000 people per square mile; b) it is
located outside of an urbanized area but within a jurisdiction with a population of at least 10,000
people, a population density of 1,000 people per square mile, and has the potential to cause an
adverse impact on water quality; or c) it is located outside of an urbanized area but contributes
substantially to the pollutant loadings of a physically interconnected MS4 regulated by the NPDES
storm water program. Most regulated small MS4s in Tennessee obtain coverage under the NPDES
General Permit for Discharges from Small Municipal Separate Storm Sewer Systems (TDEC,
2003a). There are five permitted Phase Il MS4s in the Upper Duck River Watershed as follows:

NPDES Permit Number Phase Permittee Name
TNS077615 Il Lewisburg
TNS075531 Il Shelbyville
TNS077631 Il Tullahoma
TNS075647 I Rutherford County
TNS075795 Il Williamson County

The Tennessee Department of Transportation (TDOT) has been issued an individual MS4 permit
(TNSO077585) that authorizes discharges of storm water runoff from State road and interstate
highway right-of-ways that TDOT owns or maintains, discharges of storm water runoff from TDOT
owned or operated facilities, and certain specified non-storm water discharges. This permit covers
all eligible TDOT discharges statewide, including those located outside of urbanized areas.

Information regarding storm water permitting in Tennessee may be obtained from the TDEC
website at http://www.state.tn.us/environment/wpc/stormh20o/.

6.2 Nonpoint Sources

Nonpoint sources account for the vast majority of sediment loading to surface waters. These
sources include:

o Natural erosion occurring from the weathering of soils, rocks, and uncultivated land;
geological abrasion; and other natural phenomena.

e Erosion from agricultural activities can be a major source of sedimentation due to the



Siltation/Habitat Alteration TMDL

Upper Duck River Watershed (HUC 06040002)

(7/24/06 - Final)

Page 22 of 36

large land area involved and the land-disturbing effects of cultivation. Grazing livestock

can leave areas of ground with little vegetative cover. Unconfined animals with direct
access to streams can cause streambank damage.

e Urban erosion from bare soil areas under construction and washoff of accumulated
street dust and litter from impervious surfaces.

e Erosion from unpaved roadways can be a significant source of sediment to rivers and
streams. It occurs when soil particles are loosened and carried away from the roadway,
ditch, or road bank by water, wind, or traffic. The actual road construction (including
erosive road-fill soil types, shape and size of coarse surface aggregate, poor subsurface
and/or surface drainage, poor road bed construction, roadway shape, and inadequate
runoff discharge outlets or “turn-outs” from the roadway) may aggravate roadway
erosion. In addition, external factors such as roadway shading and light exposure, traffic
patterns, and road maintenance may also affect roadway erosion. Exposed soils, high
runoff velocities and volumes and poor road compaction all increase the potential for
erosion.

¢ Runoff from abandoned mines may be significant sources of solids loading. Mining
activities typically involve removal of vegetation, displacement of soils, and other
significant land disturbing activities.

e Soil erosion from forested land that occurs during timber harvesting and reforestation
activities. Timber harvesting includes the layout of access roads, log decks, and skid
trails; the construction and stabilization of these areas; and the cutting of trees.
Established forest areas produce very little soil erosion.

For impaired waterbodies within the Upper Duck River Watershed, the primary sources of nonpoint
sediment loads come from agriculture, roadways, and urban sources. The watershed land use
distribution based on the 1992 MRLC satellite imagery databases is shown in Appendix B for
impaired HUC-12 subwatersheds.

7.0 DEVELOPMENT OF TOTAL MAXIMUM DAILY LOAD

The TMDL process quantifies the amount of a pollutant that can be assimilated in a waterbody,
identifies the sources of the pollutant, and recommends regulatory or other actions to be taken to
achieve compliance with applicable water quality standards based on the relationship between
pollution sources and in-stream water quality conditions. A TMDL can be expressed as the sum of
all point source loads (Waste Load Allocations), non-point source loads (Load Allocations) and an
appropriate margin of safety (MOS) which takes into account any uncertainty concerning the
relationship between effluent limitations and water quality:

TMDL =X WLAs + X LAs + MOS

The objective of a TMDL is to allocate loads among all of the known pollutant sources throughout a
watershed so that appropriate control measures can be implemented and water quality standards
achieved. 40 CFR §130.2 (i) states that TMDLs can be expressed in terms of mass per time,
toxicity, or other appropriate measure.
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TMDL analyses are performed on a 12-digit hydrologic unit code (HUC-12) area basis for

subwatersheds containing waterbodies identified as impaired due to siltation and/or habitat
alteration on the 2004 303(d) List. HUC-12 subwatershed boundaries are shown in Figure 4.

71 Analysis Methodology

Sediment analysis for watersheds can be conducted using methods ranging from simple, gross
estimates to complex dynamic loading and receiving water models. The choice of methodology is
dependent on a number of factors that include watershed size, type of impairment, type and
quantity of data available, resources available, time, and cost. In consideration of these factors, the
approach described in Section 7.1.1 was selected as the most appropriate for sediment TMDLs in
the Upper Duck River Watershed. TMDL, WLA, and LA development for these subwatersheds are
addressed in Sections 7.2, 7.3, and 7.4, respectively. This procedure was modified as noted in
Section 7.1.2 for several subwatersheds.

7.1.1 WCS Sediment Tool

Sediment loading analysis for waterbodies impaired due to siltation/habitat alteration in the Upper
Duck River Watershed was accomplished using the Watershed Characterization System (WCS)
Sediment Tool. This ArcView geographic information system (GIS) based model is described in
Appendix A and was utilized according to the following procedure:

e The Watershed Characterization System (WCS) Sediment Tool was used to determine
sediment loading to Level IV ecoregion reference site watersheds. These are considered to
be biologically healthy watersheds. The average annual sediment loads in Ibs/acre/yr of
these reference watersheds serve as target values for the Upper Duck River Watershed
sediment TMDLs.

o The Sediment Tool was also used to determine the existing average annual sediment loads
of impaired watersheds located in the same Level IV ecoregion. Impaired watersheds are
defined as 12-digit HUCs containing one or more waterbodies identified as impaired due to
siltation/habitat alteration on the State’s 2004 303(d) List (ref: Figure 4).

e The existing average annual sediment load of each impaired HUC-12 subwatershed was
compared to the average annual load of the appropriate reference (biologically healthy)
watershed and an overall required percent reduction in loading calculated. For each
impaired HUC-12 subwatershed, the TMDL is equal to this overall required reduction:

(Existing Load) - (Target Load)
TMDL = x 100
(Existing Load)

Although the Sediment Tool uses the best road, elevation, and land use GIS coverages
available, the resulting average annual sediment loads should not be interpreted as an
absolute value. The calculated loading reductions, however, are considered to be valid
since they are based on the relative comparison of loads calculated using the same
methodology.

Note: In several subwatersheds, the calculated existing load is lower than the calculated
target load. This case is addressed in Section 7.1.2 and Appendix D.
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¢ In each impaired subwatershed, 5% of the ecoregion-based target load was reserved to
account for WLAs for NPDES permitted mining sites and RMCFs. The existing loads from
these facilities are less than the five percent reserved in each impaired HUC-12
subwatershed. Any difference between these existing loads and the 5% reserved load
provide for future growth and additional MOS (ref.: Appendix C).

o Foreach impaired HUC-12 subwatershed, WLAs for construction storm water sites, WLAs
for MS4s, and LAs for nonpoint sources were considered to be the percent load reduction
required to decrease the existing annual average sediment load to a level equal to 95% of
the target value.

(Existing Load) - [(.95) (Target Load)]
WLAConst. sw = WLAyss = LA = x 100
(Existing Load)

e TMDLs, WLAs for construction storm water sites and MS4s, and LAs are expressed as a
percent reduction in average annual sediment loading. WLAs for mining sites and RMCFs
are equal to loads authorized by their existing permits. Since sediment loading from mining
sites and RMCFs are small with respect to storm water induced sediment loading for all
subwatersheds, further reductions from these facilities were not considered warranted (ref.:
Appendix C).

It is expected that the reduction of sediment loading as specified by WLAs and LAs in impaired
watersheds will result in the attainment of fully supporting status for all designated use
classifications, with respect to siltation/habitat alteration. According to 40 CFR §130.2 (i), TMDLs
can be expressed in terms of mass per time, toxicity or other appropriate measure.

Details of the analysis methodology are more fully described in Appendix A. This approach is
recognized as an acceptable alternative to a maximum allowable mass load per day in the Protocol
for Developing Sediment TMDLs (USEPA, 1999).

7.1.2 Sediment Tool Analysis Anomalies

There are nine HUC-12 subwatersheds in the Upper Duck River Watershed that have been
assessed (primarily on the basis of biological surveys as stated in Section 3.0) as impaired due to
siltation and/or habitat alteration, for which the results of the Sediment Tool based analysis indicate
that the existing sediment load is smaller than the target load. These subwatersheds are:

060400020308 Fall Creek and Hurricane Creek
060400020309 Sinking Creek and Little Sinking Creek
060400020401 North Fork Creek

060400020402 Alexander Creek

060400020404 Weakley Creek

060400020502 Wilson Creek

060400020503 Lick Creek

060400020504 Caney Creek and Thick Creek

060400020602 East Rock Creek
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These subwatersheds require a more thorough investigation to determine site-specific causes of

impairment. A detailed analysis is presented in Appendix D. In consideration, however, of the

assessment of waterbodies in these subwatersheds as impaired due to siltation and/or habitat

alteration, TMDLs, WLAs for construction storm water sites, WLAs for MS4s, and LAs for nonpoint

sources were assigned based on the predominant Level IV ecoregion in each HUC-12
subwatershed (71i for all nine subwatersheds) using the following procedure:

e Assigned TMDLs were determined to be equal to the geometric mean of the overall required
load reductions (TMDLs) of other impaired HUC-12 subwatersheds predominantly in Level
IV ecoregion 71i.

e Assigned WLAs for construction storm water, WLAs for MS4s, and LAs for nonpoint sources
for the subwatersheds were determined to be equal to the geometric mean of the WLA & LA
load reductions of other impaired HUC-12 subwatersheds predominantly in Level IV
ecoregion 71i.

7.2 TMDLs for Impaired Subwatersheds

Sediment TMDLs for subwatersheds containing waterbodies identified as impaired for
siltation/habitat alteration are summarized in Table 8. The determination of assigned TMDLs, WLAs
for MS4s and construction SW, and LAs for HUC-12 subwatersheds where the Sediment Tool
analysis resulted in existing loads lower than target loads are shown in Table 9.

7.3 Waste Load Allocations
7.3.1 Waste Load Allocations for NPDES Regulated Ready Mixed Concrete Facilities

Of the nine Ready Mixed Concrete Facilities (RMCFs) in the Upper Duck River Watershed with
NPDES permits, four are located in impaired subwatersheds (ref.: Table 6). Since sedimentloading
from RMCFs located in impaired subwatersheds is small (ref.: Appendix C) compared to the total
loading for impaired subwatersheds, the WLAs are considered to be equal to the existing permit
requirements for these facilities.

7.3.2 Waste Load Allocations for NPDES Regulated Mining Activities

Of the eight mining sites in the Upper Duck River Watershed with NPDES permits, six are located in
impaired subwatersheds (ref.: Table 7). Since sediment loading from mining sites located in
impaired subwatersheds is small (ref.. Appendix C) compared to the total loading for impaired
subwatersheds, the WLAs are considered to be equal to the existing permit requirement for these
sites.
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Table 8 Sediment TMDLs for Subwatersheds with Waterbodies Impaired for Siltation/Habitat Alteration
TMDL
Existing Taraet (overall
HUC-12 Waterbody Level IV Sediment L 9 d required
Subwatershed Waterbody ID Impaired by Siltation/ Ecoredion Load oa load
(06040002__ ) Habitat Alteration 9 reduction)
[Ibs/aclyr] | [Ibs/aclyr] [%]
0203 06040002033_0300 Bell Buckle Creek 71h 632 603.5 4.5
0301 06040002027 _0300 Butler (?reek 919 54 2
06040002027 _1000 Duck River
0305 06040002024_0100 Davis Branch 882 52.3
0308 06040002038 0300 Hurricane Creek 383
06040002038_1000 Fall Creek
0309 06040002021_0100 L|.ttle. Sinking Creek 335
06040002021_1000 & 2000 | Sinking Creek
0401 06040002039_3000 North Fork Creek 334
0402 06040002039_0300 Alexander Creek 74i 232 421.0 39.6*
0404 06040002039_0250 Weakley Creek 239 '
0502 06040002046_1000 Wilson Creek 320
0503 06040002047_0300 Lick Creek 390
0504 06040002048_0100 Thick Creek 287
06040002048_1000 Caney Creek
0507 06040002001_0300 Goose Creek 623 32.4
0601 06040002012_0700 Sr]ell Branch 575 26.8
06040002012_2000 & 3000 | Big Rock Creek
0602 06040002012_0100 East Rock Creek 394 39.6*

*Assigned TMDL. Ref.: Section 7.1.2 and Table 9.
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Table 9 Determination of Assigned TMDLs, WLAs, and LAs, for Certain Impaired

Subwatersheds
Required Load Reduction
. . WLA
Impaired HUC-12 | TMDL (required . LAs
Elt_:z\::;:::n Subwatershed overall IoacljD (Cog\:ltgj:élon (Nonpoint
a H [
(06040002__ ) reduction) MS4s) © Sources)
[%] [%] [%]
0301 54.2 56.5 56.5
0305 52.3 54.7 54.7
71i 0507 324 35.8 35.8
0601 26.8 30.5 30.5
Geometric Mean 39.6 42.8 42.8

a. HUC-12 Subwatersheds where (existing load) > (target load)
b. See Table 8
c. See Table 10

7.3.3 Waste Load Allocations for NPDES Regulated Construction Activities

Point source discharges of storm water from construction activities (including clearing, grading,
filling, excavating, or similar activities) that result in the disturbance of one acre or more of total land
area must be authorized by an NPDES permit. Since these discharges have the potential to
transport sediment to surface waters, WLAs are provided for this category of activities. WLAs are
established for each subwatershed containing a waterbody identified on the 2004 303(d) List as
impaired due to siltation and/or habitat alteration (ref.: Table 2). WLAs are expressed as the
required percent reduction in the estimated average annual sediment loading for the impaired
subwatershed, relative to the estimated average annual sediment loading (minus 5%) of a
biologically healthy (reference) subwatershed located in the same Level IV ecoregion (ref.: Table
10). WLAs provided to NPDES regulated construction activities will be implemented as Best
Management Practices (BMPs), as specified in NPDES Permit No. TNR10-0000, General NPDES
Permit for Storm Water Discharges Associated With Construction Activity (TDEC, 2005a). WLAs
should not be construed as numeric permit limits.

7.3.4 Waste Load Allocations for NPDES Regulated Municipal Separate Storm Sewer
Systems (MS4s)

Municipal separate storm sewer systems (MS4s) are regulated by the State’s NPDES program (ref.:
Section 6.1.5). Since MS4s have the potential to discharge TSS to surface waters, WLAs are
specified for these systems. WLAs are established for each HUC-12 subwatershed containing a
waterbody identified on the 2004 303(d) List as impaired due to siltation and/or habitat alteration
(ref.: Table 2). WLASs are expressed as the required percent reduction in the estimated average
annual sediment loading for an impaired subwatershed, relative to the estimated average annual
sediment loading (minus the 5% allocated to RMCFs and regulated mining sites) of a biologically
healthy (reference) subwatershed located in the same Level IV ecoregion (ref.: Table 10). WLAs
apply to MS4 discharges in the impaired subwatershed for which the WLA was developed and will
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be implemented as Best Management Practices (BMPs) as specified in Phase | and [l MS4 permits.
WLAs should not be construed as numeric limits.

Table 10 Summary of WLAs for MS4s and Construction Storm Water Sites
and LAs for Nonpoint Sources

Percent Reduction — Average Annual Sediment Load
Subwateraned| _tevelV WLAs LAs
(06040002_ ) Ecoregion | (Construction SW and MS4s) [ (Nonpoint Sources)
[%] [%]

0203 71h 9.2 9.2

0301 56.5 56.5

0305 54.7 54.7

0308

0309

0401

0402 . 42.8* 42.8*

0404 71i

0502

0503

0504

0507 35.8 35.8

0601 30.5 30.5

0602 42.8* 42.8*

*Assigned WLAs and LAs. Ref.: Section 7.1.2 and Table 9.
7.4 Load Allocations for Nonpoint Sources

All sources of sediment loading to surface waters not covered by the NPDES program are provided
a Load Allocation (LA) in these TMDLs. LAs are established for each HUC-12 subwatershed
containing a waterbody identified on the 2004 303(d) List as impaired due to siltation and/or habitat
alteration (ref. Table 2). LAs are expressed as the required percent reduction in the estimated
average annual sediment loading for the impaired subwatershed, relative to the estimated average
annual sediment loading (minus 5%) of a biologically healthy (reference) subwatershed located in
the same Level IV ecoregion (ref.: Table 10).

7.5 Margin of Safety

There are two methods for incorporating a Margin of Safety (MOS) in the analysis: a) implicitly
incorporate the MOS using conservative model assumptions to develop allocations; or b) explicitly
specify a portion of the TMDL as the MOS and use the remainder for allocations. In these TMDLs,
an implicit MOS was incorporated through the use of conservative modeling assumptions. These
include:
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o Target values based on Level IV ecoregion reference sites. These sites represent the
least impacted streams in the ecoregion.

e The use of the sediment delivery process that results in the most sediment transport to
surface waters (Method 2 in Appendix A).

In most presently impaired subwatersheds, some amount of explicit MOS is realized due to the
WLAs specified for NPDES permitted mining sites and RMCFs being less than the 5% of the target
load reserved for these facilities.

7.6 Seasonal Variation

Sediment loading is expected to fluctuate according to the amount and distribution of rainfall. The
determination of sediment loads on an average annual basis accounts for these differences through
the rainfall erosivity index in the USLE (ref.: Appendix A). This is a statistic calculated from the
annual summation of rainfall energy in every storm and its maximum 30-minute intensity.

8.0 IMPLEMENTATION PLAN
8.1 Point Sources
8.1.1 NPDES Regulated Ready Mixed Concrete Facilities

Four of the nine NPDES regulated RMCFs in the Upper Duck River Watershed are located in
impaired subwatersheds (ref.: Table 6). WLAs will be implemented through NPDES Permit No.
TNG110000, General NPDES Permit for Discharges of Storm Water Runoff and Process
Wastewater Associated With Ready Mixed Concrete Facilities (TDEC, 2003).

8.1.2 NPDES Regulated Mining Sites

Six of the eight NPDES regulated mining sites in the Upper Duck River Watershed are located in
impaired subwatersheds (ref.: Table 7). WLAs will be implemented through the existing permit
requirements for these sites.

8.1.3 NPDES Regulated Construction Storm Water

The WLAs provided to existing and future NPDES regulated construction activities will be
implemented through appropriate erosion prevention and sediment controls and Best Management
Practices (BMPs) as specified in NPDES Permit No. TNR10-0000, General NPDES Permit for
Storm Water Discharges Associated With Construction Activity (TDEC, 2005a). This permit
requires the development and implementation of a site-specific Storm Water Pollution Prevention
Plan (SWPPP) prior to the commencement of construction activities. The SWPPP must be
prepared in accordance with good engineering practices and the latest edition of the Tennessee
Erosion and Sediment Control Handbook (TDEC, 2002) and must identify potential sources of
pollution at a construction site that would affect the quality of storm water discharges and describe
practices to be used to reduce pollutants in those discharges. In addition, the permit specifies a
number of special requirements for discharges entering high quality waters or waters identified as
impaired due to siltation. The permit does not authorize discharges that would result in a violation
of a State water quality standard.
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Unless otherwise stated, full compliance with the requirements of the General NPDES Permit for

Storm Water Discharges Associated With Construction Activity is considered to be consistent with
the WLAs specified in Section 7.3.3 of this TMDL document.

8.1.4 NPDES Regulated Municipal Separate Storm Sewer Systems (MS4s)

For existing and future regulated discharges from municipal separate storm sewer systems (MS4s),
WLASs will be implemented through Phase | and Il MS4 permits. These permits will require the
development and implementation of a Storm Water Management Plan (SWMP) that will reduce the
discharge of pollutants to the "maximum extent practicable" and not cause or contribute to violations
of State water quality standards. Both the NPDES General Permit for Discharges from Small
Municipal Separate Storm Sewer Systems (TDEC, 2003a) and the TDOT individual MS4 permit
(TNSO077585) require SWMPs to include the following six minimum control measures:

1) Public education and outreach on storm water impacts;

2) Public involvement/participation;

3) lllicit discharge detection and elimination;

4) Construction site storm water runoff control;

5) Post-construction storm water management in new development and re-development;

6) Pollution prevention/good housekeeping for municipal (or TDOT) operations.
The permits also contain requirements regarding control of discharges of pollutants of concern into
impaired waterbodies, implementation of provisions of approved TMDLs, and description of

methods to evaluate whether storm water controls are adequate to meet the requirements of
approved TMDLs.

In order to evaluate SWMP effectiveness and demonstrate compliance with specified WLAs, MS4s
must develop and implement appropriate monitoring programs. An effective monitoring program
could include:

o Effluent monitoring at selected outfalls that are representative of particular land uses or
geographical areas that contribute to pollutant loading before and after implementation
of pollutant control measures.

¢ Analytical monitoring of pollutants of concern in receiving waterbodies, both upstream
and downstream of MS4 discharges, over an extended period of time.

¢ Instream biological monitoring at appropriate locations to demonstrate recovery of
biological communities after implementation of storm water control measures.

The appropriate Environmental Field Office (ref.: http://tennessee.gov/environment/eac/) should be
consulted for assistance in the determination of monitoring strategies, locations, frequency, and
methods within 12 months after the approval date of this TMDL. Details of the monitoring plan and
monitoring data should be included in the annual report required by the MS4 permit.
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8.2 Nonpoint Sources

The Tennessee Department of Environment & Conservation (TDEC) has no direct regulatory
authority over most nonpoint source discharges. Reductions of sediment loading from nonpoint
sources (NPS) will be achieved using a phased approach. Voluntary, incentive-based mechanisms
will be used to implement NPS management measures in order to assure that measurable
reductions in pollutant loadings can be achieved for the targeted impaired waters. Cooperation and
active participation by the general public and various industry, business, and environmental groups
is critical to successful implementation of TMDLs. Local citizen-led and implemented management
measures offer the most efficient and comprehensive avenue for reduction of loading rates from
nonpoint sources. There are links to a number of publications and information resources on EPA’s
Nonpoint Source Pollution website (http://www.epa.gov/owow/nps/pubs.html) relating to the
implementation and evaluation of nonpoint source pollution control measures.

TMDL implementation activities will be accomplished within the framework of Tennessee's
Watershed Approach (ref: http://www.state.tn.us/environment/wpc/watershed/). The Watershed
Approach is based on a five-year cycle and encompasses planning, monitoring, assessment,
TMDLs, WLAs/LAs, and permit issuance. It relies on participation at the federal, state, local and
nongovernmental levels to be successful.

The actions of local government agencies and watershed stakeholders should be directed to
accomplish the goal of a reduction of sediment loading in the watershed. There are a number of
measures that are particularly well-suited to action by local stakeholder groups. These measures
include, but are not limited to:

o Detailed surveys of impaired subwatersheds to identify additional sources of sediment
loading.

e Advocacy of local area ordinances and zoning that will minimize sediment loading to
waterbodies, including establishment of buffer strips along streambanks, reduction of
activities within riparian areas, and minimization of road and bridge construction impacts.

¢ Educating the public as to the detrimental effects of sediment loading to waterbodies and
measures to minimize this loading.

e Advocacy of agricultural BMPs (e.g., riparian buffer, animal waste management systems,
waste utilization, stream stabilization, fencing, heavy use area treatment protection,
livestock exclusion, etc.) and practices to minimize erosion and sediment transport to
streams. The Tennessee Department of Agriculture (TDA) keeps a database of BMPs
implemented in Tennessee. Of the 262 BMPs in the Upper Duck River Watershed as of
September 2, 2005, 112 are in sediment-impaired subwatersheds (ref.: Figure 8).

An excellent example of stakeholder involvement and action is described in the Big Rock Creek
Watershed Final Management Plan, March 2003 (NCDRP, 2003), prepared by the Center for
Watershed Protection for The Nature Conservancy, Duck River Project. This development of this
plan was funded, in part, under an agreement with the Tennessee Department of Agriculture,
Nonpoint Source Program and a U.S. Environmental Protection Agency Assistance Agreement
(#C9994674-01-0). This plan was based on an extensive evaluation of stream conditions, various
investigations and analyses, and usage surveys of conservation practices in the Big Rock Creek
subwatershed. The plan establishes subwatershed goals and recommendations to meet these
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goals. A number of restoration projects are identified and prioritized and plan implementation is
divided into three phases for implementation. The plan may be accessed at:

http://www.cwp.org/watershed services/Big Rock es.pdf

8.3 Evaluation of TMDL Effectiveness

The effectiveness of the TMDL will be assessed within the context of the State’s rotating watershed
management approach. Watershed monitoring and assessment activities will provide information by
which the effectiveness of sediment loading reduction measures can be evaluated. Monitoring data,
ground-truthing, and source identification actions will enable implementation of particular types of
BMPs to be directed to specific areas in the subwatersheds. These TMDLs will be reevaluated
during subsequent watershed cycles and revised as required to assure attainment of applicable
water quality standards.

9.0 PUBLIC PARTICIPATION

In accordance with 40 CFR §130.7, the proposed sediment TMDLs for the Upper Duck River
Watershed was placed on Public Notice for a 35-day period and comments were solicited. Steps
that were taken in this regard included:

1) Notice of the proposed TMDLs was posted on the Tennessee Department of Environment
and Conservation website. The notice invited public and stakeholder comments and
provided a link to a downloadable version of the TMDL document.

2) Notice of the availability of the proposed TMDLs (similar to the website announcement)
was included in one of the NPDES permit Public Notice mailings, which was sent to
approximately 90 interested persons or groups who had requested this information.

3) A letter was sent to following point source facilities in the Upper Duck River Watershed
that are permitted to discharge treated total suspended solids (TSS) and are located in
impaired subwatersheds advising them of the proposed sediment TMDLs and their
availability on the TDEC website. The letter also stated that a written copy of the draft
TMDL document would be provided on request. Letters were sent to the following
facilities:

TNG110117 Sequatchie Concrete Service

TNG110309 Bedford County Ready Mix

TNG110032 Childress Concrete Company

TNG110069 [.M.I TN, Inc.

TNO0066508 Vulcan Construction Materials — Shelbyville Quarry
TN0022756 Rogers Group, Inc. — Shelbyville Quarry
TNOO071846 Rogers Group, Inc. — Deason Quarry

TNO0061395 Rogers Group, Inc. — Columbia Quarry
TN0003654 Rogers Group, Inc. — Lewisburg Quarry
TNOQO71251 Rogers Group, Inc. — Belfast Quarry
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Figure 8 Location of Agricultural Best Management Plans in the Upper Duck River Watershed
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4) Aletter was sent to identified water quality partners in the Upper Duck River Watershed

advising them of the proposed sediment TMDLs and their availability on the TDEC
website and inviting comments. These partners included:

Natural Resources Conservation Service
Tennessee Department of Agriculture
Tennessee Valley Authority

Tennessee Wildlife Resources Agency
USDA - Forest Service

USGS Water Resource Programs

The Nature Conservancy

5) A draft copy of the proposed sediment TMDLs was sent to the following MS4s:
TNSQ077615 Lewisburg

TNS075531 Shelbyville

TNS077631 Tullahoma

TNS075647 Rutherford County

TNS075795 Williamson County

TNSQ077585 Tennessee Department of Transportation (TDOT)

10.0 FURTHER INFORMATION

Further information concerning Tennessee’s TMDL program can be found on the Internet at the
Tennessee Department of Environment and Conservation website:
http://www.state.tn.us/environment/wpc/tmdl/

Technical questions regarding these TMDLs should be directed to the following members of the
Division of Water Pollution Control staff:

Mary L. Wyatt, Watershed Management Section
E-mail: Mary.Wyatt@state.tn.us

Sherry H. Wang, Ph.D., Watershed Management Section
E-mail: Sherry.Wang@state.tn.us
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APPENDIX A

Watershed Sediment Loading Model
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WATERSHED SEDIMENT LOADING MODEL

Determination of target average annual sediment loading values for reference watersheds and the
sediment loading analysis of waterbodies impaired for siltation/habitat alteration was accomplished
utilizing the Watershed Characterization System (WCS) Sediment Tool (v.2.6). WCS is an ArcView
geographic information system (GIS) based program developed by USEPA Region IV to facilitate
watershed characterization and TMDL development. WCS consists of an initial set of spatial and
tabular watershed data, stored in a database, and allows the incorporation of additional data when
available. It provides a number of reporting tools and data management utilities to allow users to
analyze and summarize data. Program extensions, such as the sediment tool, expand the
functionality of WCS to include modeling and other more rigorous forms of data analysis (USEPA,
2001).

Sediment Analysis

The Sediment Tool is an extension of WCS that utilizes available GIS coverages (land use, soils,
elevations, roads, etc), the Universal Soil Loss Equation (USLE) to calculate potential erosion, and
sediment delivery equations to calculate sediment delivery to the stream network. The following
tasks can be performed:

¢ Estimate extent and distribution of potential soil erosion in the watershed.
o Estimate potential sediment delivery to receiving waterbodies.

o Evaluate effects of land use, BMPs, and road network on erosion and sediment delivery.

The Sediment Tool can also be used to evaluate different scenarios, such as the effects of
changing land uses and implementation of BMPs, by the adjustment of certain input parameters.
Parameters that may be adjusted include:

o Conservation management and erosion control practices
e Changes in land use
¢ Implementation of Best Management Practices (BMPs)

e Addition/Deletion of roads

Sediment analyses can be performed for single or multiple watersheds.
Universal Soil Loss Equation

Erosion potential is based on the Universal Soil Loss Equation (USLE), developed by Agriculture
Research Station (ARS) scientists W. Wischmeier and D. Smith. It has been the most widely
accepted and utilized soil loss equation for over 30 years. The USLE is a method to predict the
average annual soil loss on a field slope based on rainfall pattern, soil type, topography, crop
system and management practices. The USLE only predicts the amount of soil loss resulting from
sheet or rill erosion on a single slope and does not account for soil losses that might occur from
gully, wind, or tillage erosion. Designed as a model for use with certain cropping and management
systems, it is also applicable to non-agricultural situations (OMAFRA, 2000). While the USLE can
be used to estimate long-term average annual soil loss, it cannot be applied to a specific year or a
specific storm. Based on its long history of use and wide acceptance by the forestry and agricultural
communities, the USLE was considered to be an adequate tool for estimating the relative long-term
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average annual soil erosion of watersheds and evaluating the effects of land use changes and
implementation of BMP measures.

Soil loss from sheet and rill erosion is primarily due to detachment of soil particles during rain
events. It is the cause of the majority of soil loss for lands associated with crop production, grazing
areas, construction sites, mine sites, logging areas and unpaved roads. In the USLE, five major
factors are used to calculate the soil loss for a given area. Each factor is the numerical estimate of a
specific condition that affects the severity of soil erosion in that area. The USLE for estimating
average annual soil erosion is expressed as:

A=RxKxLSxCxP
where:

A = average annual soil loss in tons per acre

R = rainfall erosivity index

K = soil erodibility factor

LS = topographic factor - L is for slope length and S is for slope
C = crop/vegetation and management factor

P = conservation practice factor

Evaluating the factors in USLE:

R - Rainfall Erosivity Index
The rainfall erosivity index describes the kinetic energy generated by the frequency and
intensity of the rainfall. It is statistically calculated from the annual summation of rainfall
energy in every storm, which correlates to the raindrop size, times its maximum 30-minute
intensity. This index varies with geography.

K - Soil Erodibility Factor
This factor quantifies the cohesive or bonding character of the soil and its ability to resist
detachment and transport during a rainfall event. The soil erodibility factor is a function of
soil type.

LS - Topographic Factor
The topographic factor represents the effect of slope length and slope steepness on
erosion. Steeper slopes produce higher overland flow velocities. Longer slopes accumulate
runoff from larger areas and also result in higher flow velocities. For convenience L and S
are frequently lumped into a single term.

C - Crop/Vegetation and Management Factor
The crop/vegetation and management factor represents the effect that ground cover
conditions, soil conditions and general management practices have on soil erosion. Itis the
most computationally complicated of USLE factors and incorporates the effects of: tillage
management, crop type, cropping history (rotation), and crop yield.
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P - Conservation Practice Factor
The conservation practice factor represents the effects on erosion of Best Management
Practices (BMPs) such as contour farming, strip cropping and terracing.

Estimates of the USLE parameters, and thus the soil erosion as computed from the USLE, are
provided by the Natural Resources Conservation Service’s (NRCS) National Resources Inventory
(NRI) 1994. The NRI database contains information of the status, condition, and trend of soil, water
and related resources collected from approximately 800,000 sampling points across the country.

The soil losses from the erosion processes described above are localized losses and not the total
amount of sediment that reaches the stream. The fraction of the soil lost in the field that is
eventually delivered to the stream depends on several factors. These include, the distance of the
source area from the stream, the size of the drainage area, and the intensity and frequency of
rainfall. Soil losses along the riparian areas will be delivered into the stream with runoff-producing
rainfall.

Sediment Modeling Methodology

Using WCS and the Sediment Tool, average annual sediment loading to surface waters was
modeled according to the following procedures:

1. AWCS project was setup for the watershed that is the subject of these TMDLs. Additional
data layers required for sediment analysis were generated or imported into the project.
These included:

DEM (grid) - The Digital Elevation Model (DEM) layers that come with the basic
WCS distribution system are shapefiles of coarse resolution (300x300m). A higher
resolution DEM grid layer (30x30m) is required. The National Elevation Dataset
(NED) is available from the USGS website and the coverage for the watershed (8-
digit HUC) was imported into the project.

Road - A road layer is needed as a shape file and requires additional attributes such
as road type, road practice, and presence of side ditches. If these attributes are not
provided, the Sediment Tool automatically assigns default values: road type -
secondary paved roads, side ditches present and no road practices. This data layer
was obtained from ESRI for areas in the watershed.

Soil - The SSURGO (1:24k) soil data may be imported into the WCS project if
higher-resolution soil data is required for the estimation of potential erosion. If the
SSURGO soil database is not available, the system uses the STATSGO Soil data
(1:250K) by default.

MRLC Land Use - The Multi-Resolution Land Characteristic (MRLC) data set for the
watershed is provided with the WCS package, but must be imported into the project.

2. Using WCS, the entire watershed was delineated into subwatersheds corresponding to
USGS 12-digit Hydrologic Unit Codes (HUCs). These delineations are shown in Figure 4.
Land use distribution for these delineations is summarized in Appendix B. All of the
sediment analyses were performed on the basis of these drainage areas.
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The following steps are accomplished using the WCS Sediment Tool:

3.

4.

For a selected watershed or subwatershed, a sediment project is set up in a new view that
contains the data layers that will be subsequently used to calculate erosion and sediment
delivery.

A stream grid for each delineated subwatershed was created by etching a stream coverage,
based on National Hydrology Dataset (NHD), to the DEM grid.

For each 30 by 30 meter grid cell within the subwatershed, the Sediment Tool calculates the
potential erosion using the USLE based on the specific cell characteristics. The model then
calculates the potential sediment delivery to the stream grid network. Sediment delivery can
be calculated using one of the four available sediment delivery equations:

e Distance-based equation (Sun and McNulty, 1998)
Mad =M * (1-0.97 * D/L)
where: Mad = mass moved (tons/acre/yr)
M = sediment mass eroded (ton)
D = least cost distance from a cell to the nearest stream grid (ft)
L = maximum distance the sediment may travel (ft)

o Distance Slope-based equation (Yagow et al., 1998)
DR = exp(-0.4233 * L * So)
So =exp (-16.1 * r/L+ 0.057)) - 0.6
where: DR = sediment delivery ration
L = distance to the stream (m)
r = relief to the stream (m)

o Area-based equation (USDASCS, 1983)
DR =0.417762 * AT*"34%8) _ 1 27097, DR <=1.0
where: DR = sediment delivery ratio

A = area (sq miles)

o \WEEP-based regression equation (Swift, 2000)
Z =0.9004 - 0.1341 * X* + X*- 0.0399 * Y + 0.0144 * Y? + 0.00308 * Y*
where: Z = percent of source sediment passing to the next grid cell
X = cumulative distance down slope (X > 0)
Y = percent slope in the grid cell (Y > 0)

The distance slope based equation (Yagow et al., 1998) was selected to simulate sediment
delivery in the Upper Duck River Watershed.

The total sediment delivered upstream of each subwatershed "pour point" is calculated.
The sediment analysis provides the calculations for six new parameters:

e Source Erosion - estimated erosion from each grid cell due to the land cover

¢ Road Erosion - estimated erosion from each grid cell representing a road

o Composite Erosion - composite of the source and road erosion layers

e Source Sediment - estimated fraction of the soil erosion from each grid cell that reaches
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the stream (sediment delivery)

¢ Road Sediment - estimated fraction of the road erosion from each grid cell that reaches
the stream

¢ Composite Sediment - composite of the source and erosion sediment layers

The sediment delivery can be calculated based on the composite sediment, road sediment
or source sediment layer. The sources of sediment by each land use type is determined
showing the types of land use, the acres of each type of land use and the tons of sediment
estimated to be generated from each land use.

7. Foreach subwatershed of interest, the resultant sediment load calculation is expressed as a
long-term average annual soil loss expressed in pounds per year calculated for the rainfall
erosivity index (R). This statistic is calculated from the annual summation of rainfall energy
in every storm (correlates with raindrop size) times its maximum 30-minute intensity.

Calculated erosion, sediment loads delivered to surface waters and unit loads (per unit
area) for subwatersheds that contain waters on the 2004 303(d) List as impaired for siltation
and/or habitat alteration are summarized in Tables A-1, A-2, and A-3, respectively.

Table A-1 Calculated Erosion - Subwatersheds With Waterbodies Impaired Due
to Siltation/Habitat Alteration (Documented on the 2004 303(d) List)

HUC-12 EROSION
S(gg&%tggzﬁ;i Road Source Total %Road %Source

[tons/yr] [tons/yr] [tons/yr]
0203 3,647 14,135 17,782 20.5 79.5
0301 6,093 22,622 28,715 21.2 78.8
0305 2,080 18,306 20,386 10.2 89.8
0308 1,889 11,140 13,029 14.5 85.5
0309 1,433 8,354 9,786 14.6 85.4
0401 675 4,514 5,189 13.0 87.0
0402 607 3,745 4,352 13.9 86.1
0404 838 4,226 5,064 16.5 83.5
0502 860 4,527 5,387 16.0 84.0
0503 1,675 8,742 10,417 16.1 83.9
0504 1,443 9,908 11,350 12.7 87.3
0507 4,432 22,798 27,230 16.3 83.7
0601 8,392 24,919 33,311 25.2 74.8
0602 2,938 17,862 20,799 141 85.9
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Table A-2 Calculated Sediment Delivery to Surface Waters - Subwatersheds with
Waterbodies Impaired Due to Siltation/Habitat Alteration (Documented
on the 2004 303(d) List)

HUC-12 SEDIMENT
Szgg(\;\‘l‘%t:;;he;i [t:::ld Source Total %Road %Source
— yr] [tons/yr] [tons/yr]
0203 2,103 6,114 8,217 25.6 74.4
0301 2,810 9,760 12,569 22.4 77.6
0305 1,363 7,337 8,699 15.7 84.3
0308 821 3,987 4,808 17.1 82.9
0309 596 2,764 3,360 17.7 82.3
0401 291 1,622 1,913 15.2 84.8
0402 181 1,047 1,228 14.7 85.3
0404 259 1,135 1,394 18.6 81.4
0502 292 1,345 1,637 17.8 82.2
0503 593 2,555 3,148 18.8 81.2
0504 400 2,315 2,715 14.7 85.3
0507 1,742 7,938 9,680 18.0 82.0
0601 3,751 8,573 12,324 30.4 69.6
0602 1,107 5,778 6,885 16.1 83.9
Table A-3  Unit Loads - Subwatersheds With Waterbodies Impaired Due to
Siltation/Habitat Alteration (Documented on the 2004 303(d) List)
HUC-12
HUC-12 SubwL;(t:ershed i UNIT LOADS i
Subwatershed Area Erosion Sediment
(06040002_ )
[acres] [tons/aclyr] | [Ibs/aclyr] | [tons/acl/yr] |[Ibs/aclyr]
0203 26,017 0.683 1,367 0.316 632
0301 31,477 1.049 2,098 0.459 919
0305 19,720 1.034 2,068 0.441 882
0308 25,096 0.519 1,038 0.192 383
0309 20,044 0.488 976 0.168 335
0401 11,450 0.453 906 0.167 334
0402 10,567 0.412 824 0.116 232
0404 11,657 0.434 869 0.120 239
0502 10,244 0.526 1,052 0.160 320
0503 16,161 0.645 1,289 0.195 390
0504 18,949 0.599 1,198 0.143 287
0507 31,086 0.876 1,752 0.311 623
0601 42,847 0.777 1,555 0.288 575
0602 34,925 0.596 1,191 0.197 394
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APPENDIX B

MRLC Land Use of Impaired Subwatersheds and Ecoregion
Reference Site Drainage Areas
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Subwatershed (06040002

)

Land Use 0203 0301 0305 0308

[acres] [%] [acres] [%] [acres] [%] | [acres] | [%]

Bare Rock/Sand/Clay 0 0.0 0 0.0 0 0.0 0 0.0
Deciduous Forest 8,350 32.1 5555 | 17.6 6,820 | 34.6 6,918 | 27.6
Emergent Herbaceous Wetlands 4 0.0 0 0.0 10 0.0 5 0.0
Evergreen Forest 1,097 4.2 4,783 15.2 317 1.6 826 3.3
High Intensity Commercial/Industrial/Transportation 80 0.3 684 2.2 84 0.4 244 1.0
High Intensity Residential 18 0.1 174 0.6 0 0.0 0 0.0
Low Intensity Residential 143 0.5 1,824 5.8 40 0.2 116 0.5
Mixed Forest 3,427 13.2 6,849 | 21.8 1,850 9.4 2,286 9.1
Open Water 14 0.1 15 0.0 22 0.1 19 0.1
Other Grasses (Urban/Recreational) 71 0.3 1,040 3.3 4 0.0 129 0.5
Pasture/Hay 9,967 38.3 9,177 | 29.2 7,068 | 35.8 8,938 | 35.6
Quarries/Strip Mines/Gravel Pits 0 0.0 14 0.0 0 0.0 0 0.0
Row Crops 2,449 9.4 1,350 4.3 3,379 | 17.1 5,335 | 21.3
Transitional 0 0.0 11 0.0 0 0.0 7 0.0
Woody Wetlands 396 1.5 0 0.0 126 0.6 272 1.1
Total 26,017 | 100.0 31,477 (100.0 19,720 (100.0 | 25,096 |100.0
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Table B-1 (Cont.) Upper Duck River Watershed - Impaired Subwatershed Land Use Distribution

Subwatershed (06040002 )

Land Use 0309 0401 0402 0404

[acres] [%] [acres] [%] [acres] [%] [acres] | [%]

Bare Rock/Sand/Clay 0 0.0 0 0.0 0 0.0 0 0.0
Deciduous Forest 8,357 41.7 2,604 22.7 2,030 19.2 2,323 | 19.9
Emergent Herbaceous Wetlands 0 0.0 17 0.1 14 0.1 99 0.8
Evergreen Forest 1,040 52 206 1.8 198 1.9 375 3.2
H[%;Pa:]r;tggrstg){ig]ommermalllndustrlaI/ 16 0.1 46 04 3 0.0 76 07
High Intensity Residential 0 0.0 0 0.0 0 0.0 6 0.0
Low Intensity Residential 61 0.3 32 0.3 15 0.1 66 0.6
Mixed Forest 2,574 12.8 777 6.8 700 6.6 980 8.4
Open Water 5 0.0 4 0.0 1 0.0 38 0.3
Other Grasses (Urban/Recreational) 5 0.0 0 0.0 18 0.2 5 0.0
Pasture/Hay 4,302 21.5 4,512 39.4 4,451 421 3,992 | 34.2
Quarries/Strip Mines/Gravel Pits 0 0.0 0 0.0 0 0.0 0 0.0
Row Crops 3,684 18.4 2,974 26.0 2,884 27.3 3,019 | 25.9
Transitional 0 0.0 0 0.0 0 0.0 0 0.0
Woody Wetlands 1 0.0 278 24 254 24 678 5.8
Total 20,044 100.0 11,450 100.0 | 10,567 | 100.0 | 11,657 |100.0
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Upper Duck River Watershed - Impaired Subwatershed Land Use Distribution

Subwatershed (06040002
Land Use 0502 0503 0504

[acres] [%] [acres] [%] [acres] [%]

Bare Rock/Sand/Clay 0 0.0 0 0.0 0 0.0
Deciduous Forest 2,414 23.6 3,342 20.7 7,166 37.8
Emergent Herbaceous Wetlands 0 0.0 0 0.0 0 0.0
Evergreen Forest 486 4.7 854 5.3 993 5.2
High Intensity Commercial/Industrial/Transportation 11 0.1 164 1.0 28 0.1
High Intensity Residential 0 0.0 17 0.1 6 0.0
Low Intensity Residential 13 0.1 162 1.0 47 0.2
Mixed Forest 1,090 10.6 2,112 13.1 2,641 13.9
Open Water 4 0.0 7 0.0 4 0.0
Other Grasses (Urban/Recreational) 0 0.0 56 0.3 0 0.0
Pasture/Hay 4,362 42.6 6,643 411 4,431 23.4
Quarries/Strip Mines/Gravel Pits 0 0.0 0 0.0 0 0.0
Row Crops 1,863 18.2 2,804 17.3 3,610 19.1
Transitional 0 0.0 0 0.0 0 0.0
Woody Wetlands 0 0.0 0 0.0 23 0.1
Total 10,244 100.0 16,161 100.0 18,949 100.0
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Table B-1 (Cont.) Upper Duck River Watershed - Impaired Subwatershed Land Use Distribution

Subwatershed (06040002__ )
Land Use 0507 0601 0602

[acres] [%] [acres] [%] [acres] [%]

Bare Rock/Sand/Clay 0 0.0 0 0.0 0 0.0
Deciduous Forest 12,860 414 11,830 27.6 11,075 31.7
Emergent Herbaceous Wetlands 0 0.0 0 0.0 1 0.0
Evergreen Forest 1,247 4.0 2,514 59 1,898 54
High Intensity Commercial/Industrial/Transportation 86 0.3 583 14 56 0.2
High Intensity Residential 1 0.0 199 0.5 0 0.0
Low Intensity Residential 52 0.2 1,232 2.9 124 0.4
Mixed Forest 5,243 16.9 8,241 19.2 4,591 13.1
Open Water 307 1.0 33 0.1 20 0.1
Other Grasses (Urban/Recreational) 18 0.1 768 1.8 40 0.1
Pasture/Hay 6,215 20.0 12,438 29.0 9,921 28.4
Quarries/Strip Mines/Gravel Pits 54 0.2 121 0.3 0 0.0
Row Crops 4,785 15.4 4,832 11.3 7,015 201
Transitional 21 0.1 9 0.0 1 0.0
Woody Wetlands 199 0.6 47 0.1 184 0.5
Total 31,086 100.0 42,847 100.0 34,925 100.0
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Table B-2 Level IV Ecoregion Reference Site Drainage Area Land Use Distribution

Ecosite Subwatershed

Land Use Eco71f12 Eco71f16 Eco71f19 Eco71f27 Eco71f28
[acres] | [%] [acres] | [%] |[acres]| [%] [acres] [%] |[[acres]| [%]
Bare Rock/Sand 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
Deciduous Forest 4,839 7.7 9,655 | 97.7 | 4,403 81.3 1,888 59.0 | 4,175 88.3
Emergent Herbaceous Wetlands 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
Evergreen Forest 39 0.6 21 0.2 73 1.4 909 28.4 155 3.3
High Intensity Commercial/ 1] 00 7| 04 1| 00 10| 03 5| 04
Industrial/Transportation

High Intensity Residential 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
Low Intensity Residential 5 0.1 0 0.0 2 0.0 0 0.0 1 0.0
Mixed Forest 155 2.3 68 0.7 57 1.1 233 7.3 99 2.1
Open Water 2 0.0 0 0.0 1 0.0 0 0.0 1 0.0
Other Grasses (Urban/Recreational) 0 0.0 0 0.0 1 0.0 0 0.0 4 0.1
Pasture/Hay 1,242 18.4 94 1.0 251 4.6 6 0.2 166 3.5
Quarries/Strip Mines/Gravel Pits 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
Row Crops 461 6.8 0 0.0 493 9.1 48 1.5 99 2.1
Transitional 1 0.0 33 0.3 98 1.8 108 3.4 25 0.5
Woody Wetlands 0 0.0 0 0.0 35 0.7 0 0.0 0 0.0

Total 6,746 | 100.0 9,879 |100.0 | 5,416 | 100.0 3,201 | 100.0 | 4,730 | 100.0




Siltation/Habitat Alteration TMDL

Upper Duck River Watershed (HUC 06040002)
(7/24/06 - Final)

Page B-7 of B-9

Table B-2 (Cont.) Level IV Ecoregion Reference Site Drainage Area Land Use Distribution

Ecosite Subwatershed
Land Use Eco71f29 Eco71g03 Eco71g04 Eco71g10
[acres] [%] [acres] [%] [acres] [%] |[acres]| [%]

Bare Rock/Sand/Clay 0 0.0 0 0.0 0 0.0 0 0.0
Deciduous Forest 34,312 78.8 6,703 47.4 9,087 53.2 | 2,726 76.6
Emergent Herbaceous Wetlands 0 0.0 0 0.0 0 0.0 0 0.0
Evergreen Forest 190 0.4 1,206 8.5 384 2.2 80 2.2
High Intensity Commercial/Industrial/Transportation 44 0.1 13 0.1 143 0.8 23 0.6
High Intensity Residential 0 0.0 0 0.0 4 0.0 0 0.0
Low Intensity Residential 49 0.1 90 0.6 132 0.8 3 0.1
Mixed Forest 741 1.7 2,635 18.6 1,612 9.4 169 4.8
Open Water 60 0.1 2 0.0 3 0.0 0 0.0
Other Grasses (Urban/Recreational) 42 0.1 175 1.2 33 0.2 54 1.5
Pasture/Hay 4,022 9.2 3,138 22.2 4,331 25.3 335 9.4
Quarries/Strip Mines/Gravel Pits 0 0.0 0 0.0 42 0.2 0 0.0
Row Crops 3,752 8.6 184 1.3 1,319 7.7 170 4.8
Transitional 289 0.7 0 0.0 0 0.0 5 0.1
Woody Wetlands 48 0.1 0 0.0 0 0.0 0 0.0

Total 43,549 | 100.0 | 14,145 100.0 17,090 | 100.0 | 3,565 | 100.1
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Table B-2 (Cont.) Level IV Ecoregion Reference Site Drainage Area Land Use Distribution

Ecosite Subwatershed
Land Use Eco71h03 Eco71h06 Eco71h09 Eco71i10
[acres] [%] [acres] [%] [acres] [%] [acres] [%]

Bare Rock/Sand/Clay 0 0.0 0 0.0 0 0.0 0 0.0
Deciduous Forest 6,784 81.6 7,788 88.7 6,264 79.0 4,782 39.2
Emergent Herbaceous Wetlands 0 0.0 0 0.0 0 0.0 0 0.0
Evergreen Forest 137 1.6 137 1.6 245 3.1 677 5.5
H[Ig_jg:]r;tsgrst:}[/i;ommermalllndustrlaI/ 20 0.2 > 0.0 6 0.1 4 0.0
High Intensity Residential 14 0.2 0 0.0 0 0.0 0 0.0
Low Intensity Residential 136 1.6 2 0.0 36 0.5 10 0.1
Mixed Forest 757 9.1 604 6.9 722 9.1 2,425 19.9
Open Water 0 0.0 1 0.0 0 0.0 1 0.0
Other Grasses (Urban/Recreational) 52 0.6 0 0.0 0 0.0 8 0.1
Pasture/Hay 395 4.7 193 2.2 494 6.2 3,339 27.4
Quarries/Strip Mines/Gravel Pits 0 0.0 0 0.0 0 0.0 0 0.0
Row Crops 23 0.3 50 0.6 167 21 955 7.8
Transitional 0 0.0 1 0.0 0 0.0 0 0.0
Woody Wetlands 0 0.0 0 0.0 0 0.0 0 0.0

Total 8,318 100.1 8,779 100.0 7,934 | 100.0 | 12,200 100.0
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Ecosite Subwatershed

Land Use Eco71i12 Eco71i14 Eco71i15 Eco71i16

[acres] [%] [acres] [%] [acres] [%] [acres] | [%]

Bare Rock/Sand/Clay 0 0.0 0 0.0 0 0.0 0 0.0
Deciduous Forest 4,495 25.2 1,687 39.4 11,842 27.4 5,635 | 35.7
Emergent Herbaceous Wetlands 0 0.0 0 0.0 12 0.0 46 0.3
Evergreen Forest 640 3.6 95 2.2 2,334 54 887 5.7
HgpaLngsgftgi/ig’]ommermalllndustrlal/ 9% 05 1 0.0 125 03 33 0.2
High Intensity Residential 0 0.0 0 0.0 5 0.0 3 0.0
Low Intensity Residential 55 0.3 5 0.1 262 0.6 70 0.5
Mixed Forest 2,106 11.8 526 12.3 6,707 15.5 2178 | 14.1
Open Water 7 0.0 0 0.0 61 0.1 7 0.0
Other Grasses (Urban/Recreational) 35 0.2 0 0.0 139 0.3 24 0.2
Pasture/Hay 6,846 38.4 1,311 30.7 14,171 32.8 3,665 [ 23.6
Quarries/Strip Mines/Gravel Pits 0 0.0 0 0.0 0 0.0 0 0.0
Row Crops 3,571 20.0 574 13.4 7,163 16.6 2,403 | 155
Transitional 0 0.0 73 1.7 109 0.3 1 0.0
Woody Wetlands 0 0.0 0 0.0 310 0.7 647 4.2
Total 17,852 | 100.0 4,273 99.9 | 43,239 100.0 | 15,500 |100.0
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APPENDIX C

Estimate of Existing Point Source Loads
for NPDES Permitted Ready Mixed Concrete Facilities and Mining Sites
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Determination of Existing Point Source Sediment Loads

Existing point source sediment loads for RMCFs and mining sites located in impaired HUC-12
subwatersheds were estimated using the methodologies described below.

Ready Mixed Concrete Facilities (RMCFs)

Total loading from RMCFs is the sum of loading from process wastewater discharges and storm
water runoff. Estimates of loading (ref.: Table C-1) from RMCFs located in an impaired
subwatershed were determined as follows.

The existing loading from process wastewater discharge for RMCFs is based on facility design flow,
the monthly average permit limit for TSS, and the area of the HUC-12 subwatershed in which the
facilities are located. Loads are expressed as average annual loads per unit area and are
summarized in Table C-1.

(Qq) x (MAvQ) (8.34 Ib-I/gal-mg) (365 days/yr)
AALgucr =

(AHUC-12)

where: AALrucr = Average annual load [Ib/ac/yr]
Qq = Facility design flow [MGD]
MAvg = Monthly average concentration limit for TSS [mg/I]
Anuc.12 = Area of impaired HUC-12 subwatershed [acres]

The existing loading from storm water runoff for RMCFs is based on an assumed runoff from the
site drainage area, the daily maximum permit limit for TSS, and the area of the HUC-12
subwatershed in which each facility is located (ref.: Table C-1). Site runoff was estimated by
assuming that one-half of the annual precipitation falling on the site drainage area results in runoff.
Annual precipitation for the Upper Duck River Watershed is approximately 52 in/yr (Midwest Plan
Service, 1985).

(Aq) (DMax) (Precip) (0.2266 Ib-l/ac-in-mg) (0.5)
AALgrycr =

(AHUC-12)

where: AALruce = Average annual load [Ib/ac/yr]
Aq = Facility (site) drainage area [acres]
DMax = Daily maximum concentration limit for TSS [mg/I]
Precip = Average annual precipitation for watershed [in/yr]
Anuc.12 = Area of impaired HUC-12 subwatershed [acres]
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Table C-1  Estimate of Existing Loads - Ready Mixed Concrete Facilities

Process Wastewater Storm Water Runoff Total
HUC-12 NPDES . Daily Annual Site TSS | Annual | Annual
Subwatershed Subw:::;shed Permit Estl;:r;:’ted Maximum | Average |Drainage| Cut-off | Average | Average
(06040002_ ) No. TSS Limit | Load Area Conc. Load Load
[MGD] [mgl/l] [Ib/aclyr] | [acres] | [mg/l] |[Ib/aclyr]| [Ib/aclyr]
0301 27369  NGTO117 0.0006 120 g'f;gg g'f;g
TNG110309 0.0001 50 3.0 200 ) 0.402
0601 42,847 TNG110032 0.0004 14.6 0.4015 )
TNG110069 2.5 0.0688 0.069
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Mining Sites

Existing loads for permitted mining sites are based on an assumed runoff from the site drainage
area, the daily maximum permit limit for TSS, and the area of the HUC-12 subwatershed in which
the mining site is located (ref.: Table C-2). Site runoff was estimated by assuming that one half of
the annual precipitation falling on the site area results in runoff. Annual precipitation for the Upper
Duck River Watershed is approximately 52 in/yr (Midwest Plan Service, 1985).

(Aq) (DMax) (Precip.) (0.2266 Ib-l/ac-in-mg) (0.5)

AAI—Mining = (A )
HUC-12

where: AALwinng = Average annual load [Ib/yr]
Aq = Facility (site) drainage area [acres]
DMax = Daily maximum concentration limit for TSS [mg/I]
Precip = Average annual precipitation for watershed [in/yr]
Anuc-12 = Area of impaired HUC-12 subwatershed [acres]

Table C-2 Estimate of Existing Load — NPDES Permitted Mining Sites

Site Daily Annual

HUC-12 Subwatershed NPDES Drainage | Maximum | Average
ﬁ,%%‘zg(t,%r;heo)l Area Permit No. | Area | TSSLimit | Load

— [acres] [acres] [mg/l] [Ib/aclyr]
0301 27,369 TN0022756 200 1.722
27,369 TN0066508 95 0.822
0401 11,450 TNO0071846 169 40 3.478
0507 31,086 TN0061395 125 0.950
0601 42,847 TN0003654 80 0.440
42,847 TNO0071251 64 0.353

Total Existing Point Source Loads for Impaired HUC-12 Subwatersheds

Estimated point source loads were summed for each impaired HUC-12 subwatershed and then
compared to both existing and target subwatershed sediment loads (ref.: Table C-3).
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Table C-3 Estimate of Existing Point Source Loads in Impaired HUC-12 Subwatersheds
Point Point
Average Existin Source Source
Subl-\:vli(t:;:szhe d NPI?ES Facility | Annual F?oint Subwatersghed Perce'ntzilge S:’.g‘:;a:fis()haedd Percentage
(06040002_ ) Permit No. Type Source Load Load Of Existing of Target
—_ Load Load
[Ib/aclyr] [Ib/aclyr] [%] [Ib/aclyr] [%]
TN0022756 Mining 1.722
TN0066508 Mining 0.822
0301 TNG110309 RMCF 0.130
TNG110117 RMCF 0.517
Subwatershed 0301 Total 3.191 919 0.35 421 0.76
0401 TNO071846 Mining 3.478 334 1.04 421 0.83
0507 TN0061395 Mining 0.950 623 0.15 421 0.23
TN0003654 Mining 0.440
TN0071251 Mining 0.353
0601 TNG110032 RMCF 0.402
TNG110069 RMCF 0.069
Subwatershed 0601 Total 1.264 575 0.22 421 0.30

Note: A spreadsheet was used for this calculation and values are approximate due to rounding.
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APPENDIX D

Site Specific Analysis of Predicted Zero Load Reduction in Certain Impaired
Subwatersheds
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D1.0 Predicted Zero Load Reduction of Impaired Watersheds

As described in Appendix A, the Watershed Characterization System (WCS) Sediment Tool
(v.2.6) was used to determine the existing annual average sediment load for impaired HUC-12
subwatersheds. This GIS-based tool applies the Universal Soil Loss Equation (USLE) to
digitized spatial data (land use, roads, soils, elevation, etc.) to calculate erosion from land
surfaces and sediment delivery to the stream network.

There are nine HUC-12 subwatersheds in the Upper Duck River watershed that have been
assessed as impaired due to siltation, but the Sediment Tool analysis indicates that no sediment
load reduction is required (the model-calculated sediment loads for these drainage areas are
less than the TMDL target loads). Based on stream monitoring and watershed reconnaissance
by Field Office and State Lab personnel, the source of impairment for each of these
subwatersheds was determined to be pasture grazing, agricultural sources, or livestock in the
stream.

HUC-12 Subwatershed Impaired Waterbody Source
060400020308 Hurricane Creek Pasture Grazing
Fall Creek Pasture Grazing
060400020309 Sinking Creek Pasture Grazing
Little Sinking Creek Pasture Grazing
060400020401 North Fork Creek Agriculture
060400020402 Alexander Creek Pasture Grazing
060400020404 Weakley Creek Agriculture
060400020502 Wilson Creek Pasture Grazing
060400020503 Lick Creek Livestock in Stream
060400020504 Caney Creek Livestock in Stream
Thick Creek Pasture Grazing
060400020602 East Rock Creek Pasture Grazing

In these cases, model limitations and/or site-specific factors that are not considered in the
analysis may be causes of waterbody impairment. Relevant factors may include:

e The USLE-based model only takes into account erosion from land surfaces that result
from precipitation. Sediment loading from streambank erosion is not considered.

e The current MRLC land use data used by the Sediment Tool was produced from satellite
imagery from 1992 through 1995 and was created in a 30-meter by 30-meter cell-sized
grid. One specific land use type is assigned to each grid cell causing a loss of resolution
in the data. The land use has also changed in some areas of the watershed since the
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satellite imagery was developed. The land use shown for this watershed is typically

pasture grazing, with some forested areas. In some areas, however, row crops have

replaced pasture and forest, resulting in a higher actual sediment load delivered to the
stream network than the Sediment Tool analysis would indicate.

e The National Hydrography Database (NHD) stream data coverage used was created at
1:100,000 scale. Many smaller streams and headwater tributaries are not represented
in this coverage and, therefore, not considered in the modeling process.

o Other localized factors, such as lack of riparian vegetation, livestock access to streams,
and/or karst topography (see Section D2.0), that are not represented in the model may
affect sediment loading.

Details of stream assessments and discussion of other relevant factors for each of the nine
impaired subwatersheds are presented in Sections D3.0 through D11.0

D2.0 Karst Topography in the Upper Duck River Watershed

The Upper Duck River Watershed is located in a karst region of Tennessee (ref.. Figure D-1).
Karst topography refers to an irregular topography that is characterized by sinkholes,
streamless valleys, and streams that disappear into the underground. These are developed by
the action of surface and underground water in soluble rocks such as limestone (Stokes et al.,
1978).

Figure D-1 Karst Risk Regions (based on % Carbonate) in the Upper Duck Watershed
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D3.0 Hurricane Creek and Fall Creek (060400020308) Subwatershed Analysis

Hurricane Creek (TN06040002038_0300) was placed on the 303(d) list of impaired streams in
2002 as impacted by pathogens, nutrients, siltation and other habitat alterations from pasture
grazing. The 2004 303(d) List indicated the stream was impaired due to Escherichia coli and
nutrients, loss of biological integrity due to siltation and other habitat alterations, from pasture
grazing. The land use in the areas was primarily pasture grazing.

Hurricane Creek was monitored in 2003 at RM 15.9 and at RM 6.6 by the Nashville
Environmental Field Office. Notes report in that area, the stream had minimal sediment
deposits (ref.: Figures D-2 and D-3) and was classified as fully supporting. However, in the
lower reaches, the stream conditions were impacted by low flow and siltation. The stream
assessment in 2001 by aquatic biologists from the State Lab at RM 0.2 (ref.: Figures D-4 and D-
5) indicated heavy sediment deposits and suboptimal vegetative protection. A biorecon showed
1 EPT, 1 intolerant, and 12 total families. The stream assessment in 1999 by the Nashville
Environmental Field Office (ref.: Figures D-6 and D-7) at RM 1.8 noted moderate sediment
deposits, high siltation in the stream, some riparian loss and access to the stream by cows (a
path was described from the barn to the stream). There were long, deep, still pools with algae
noted (ref.: Figure D-8), due to low flow at the time of the visit. An abbreviated biorecon
indicated that while there were quite a few total taxa (23), EPT (5) was low.

Fall Creek (TN06040002038_1000) was placed on the 303(d) list of impaired streams in 2002
as impacted by pathogens, nutrients, siltation and habitat alterations, from pasture grazing. The
2004 303(d) List indicated the stream was impaired due to Escherichia coli and nutrients, loss of
biological integrity due to siltation and other habitat alterations, from pasture grazing.

Fall Creek was monitored at RM 1.1 in 1999 by the Nashville Environmental Field Office. Notes
report very low flow, moderate bank erosion, algae choking the stream, and cows alongside the
stream (ref.: Figures D-9 through D-12). Fall Creek was also monitored at RM 6.1 in 2001 by
aquatic biologists from the State Lab. They noted moderate sedimentation and siltation,
marginal vegetative protection and a greatly decreased riparian zone (ref.: Figures D-13 through
D-17). Monitoring conducted the next day at RM 1.2 showed moderate sediment and algae and
slight siltation in the stream (ref.: Figures D-18 through D-20).

D4.0 Sinking Creek (060400020309) including Little Sinking Creek Subwatershed
Analysis

Sinking Creek (TN06040002021_1000 and _2000) was placed on the 303(d) list of impaired
streams in 2002 as impacted by siltation and habitat alterations from pasture grazing. This
stream was shown on the 2004 303(d) List as being impaired by loss of biological integrity due
to siltation and other habitat alterations from pasture grazing.

Sinking Creek was monitored in 1999 by the Nashville Environmental Field Office. A biorecon
at RM 8.6 showed 1 EPT, 1 intolerant, and 12 total families. Notes report the sediment deposits
were moderate to excessive in areas (ref.: Figures D-21 and D-22). The banks were tall and
eroded with many trees falling into the stream (ref.: Figures D-23 and D-24).



Siltation/Habitat Alteration TMDL
Upper Duck River Watershed (HUC 06040002)
(7/24/06 - Final)
Page D-5 of D-70
~ Figure D-2  Hurricane Creek field sheet, RM 15.9, p1 - September 19, 2003
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Figure D-3 Hurricane Creek field sheet, RM 15.9, p2 - September 19, 2003
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Upper Duck River Watershed (HUC 06040002)
(7/24/06 - Final)
Page D-7 of D-70

Figure D-4 Hurricane Creek field sheet, RM 0.2, p1 - July 18, 2001
STREAM SURVEY FORM

ESTABLISHED STATION FILL IN SHADED BLANKS OF HEADER |NEW STATION FILL IN ALL HEADER BLANKS FOR
Blank data fields indicate no change from previous sampling. Auma‘umn

I_TREAM SURVEY !NFDRMATION STORET RET

STREAM: = _g“(n e i

STREAM LOCATION e ; :

SOUNTY CODE:(FiPs) _Qa’ HE {é’rm'e CODE] (;_,o

MAJOR BASIN Duck Kiver

WEID#HUC: OO0+ ;

WEID NAME: —Llvass Duck STREAM MILE

LAT/LONG DEG: g & STREAM ORDER:

LAT/LONG DEC: REACH FILE #

USGS QUAD: 3Q20:

Drains to: ELEVATION (ft):

ECOLOGICAL SUBREGION: 7/ H FIELD#

OBJECTIVES: ol e £ il i -
[SAMPLESCOLLECTED ' ' il Yy - WMETERS USED: {Y\M-.Saml.u

CHEMICALS Y or@ Life Assessed? Ws Fish Algae Other:
Additional List Attached? Yes / No Samples returned ?@ or N Sampling Method: &“Hﬁf (%)

FIELD ANALYSIS:

Pt suf DISSOLVED OXYGEN T R
CONDUCTIVITY TIME \Sov
TEMPERATURE OTHERS

Previous 48 hours Precip:  UNKNOWN NONE @' MODERATE HEAVY FLOODING O o

Ambient Weather: @ CLOUDY  BREEZY  RAIN SNOW % 00 17,y

(WATERSHED CHARACTERISTICS __ Farah
UPSTREAM SURROUNDING LAND USE estrmated %)
PASTURE URBAN RESID
‘ROPS INDUSTRY OTHER

FOREST (O MINING

IMPACTS rated S(light), I'.‘1[<':demte!I H;igh[ magnitude. Blank = not observed

CAUSES Flow Alter.  (1500) SOURCES Unknown (9000)
Pesticides (0200) Habitat Alt.  (1600) Point Source: Indust  (0100) Municipal (2000)
Metals  (0500) Thermal Alt. (1400) Logging (2000) Mining (5000)
Ammonia (0600) Pathogens (1700) Construction;Land Devel (3200) Road /bridge (3100)
Chlorine  (0700) QOil & grease (1900} U/S Dam (8800) Urban Runoff (4000)

‘INutrients (0900) Unknown  (D000) Riparian loss (7600) Bank destabilization (7700)

pH (1000) Siltation (1100) Agriculture: Row crop (1000) - | Intensive Feedlot (1600)
Organic Enrichment / Low D.O (1200) Livestock grazing-riparian (1410) Dredging (7200)

3 Other: Other

: SURROUNDING LAND USE [facmg downstream]

ESTIMATE % RDB LDB RDB LDB RDB LDB
PASTURE "N URBAN RESID.
CROPS NG| inousTay w | L
FOREST - < GES INUMINING Za :

' % CANOPY COVER: l_-H 5D OpeNY0) 7Shaded(11-45 Mostly Shaded(46-80)  Shaded(>80)
BANK HEIGHT (m): [y HIGH WATER MARK (m): At
SEDIMENT DEPOSITS: NONE SLIGHT SODERATES EXCESSIVE  BLANKET
TYPE: SLUDGE MUD ) G ) NONE  OTHER Contaminated Y or N
TURBIDITY cLEAR MODERATE HIGH OPAQUE
EXCESSIVE ALGAE PRESENT? NONE  suoHT  Goemaz) Ghoxns)
AQUATIC VEGET. gooTeD TYPE Ma¥s

]DDITIONAL COMMENTS:(oil sheen, odor, colors)

&y A
v u% e o8,




Siltation/Habitat Alteration TMDL

Upper Duck River Watershed (HUC 06040002)

(7/24/06 - Final)

. _ Page D-8 of D-70
_Flglﬁ I_3-5 Hurricane Creek field sheet, RM 0.2, p2 - July 18, 2001g

STREAM SURVEY FORM

e

R!FFLE — [RUN Staff Gauge/Bench Ht:
DEPTH (m) ' ol VELOCITY (CFS)
WIDTH (m) le! g FLOW  (CFS)
REACH LENGTH (m) /o \ HA " & T Agsessmem Gs:tiae #:

: Low @/ngh Cascade
‘ﬂ" 5-3m) _Med (3-10m) _Lar

; musumd particle size. Use abbrev. below for smaller szes.

Gradient (sample reach)

el 1-10 | | |
0.062-0.125 very fine sand vis 11-20 | | ] |
0.125-250 fine sand fs 21-30 | | | |
025050  med sand ms 3140 | | | |
0.51.0 coarse sand cs 41-50 | | | |
1.0-2.0 very coarse sand (use actual size) 51-60 | | | | |
20640  gravel (use actual sze) 61-70 | | | | |
64-256 cobble (use actual size) 71-80 | | | | |
256-4086  boulder {use actual sze) 81-90 | | | | |
91-100 | | | | |
|

e

'suasrmn-: %) {Vlsual astm'tates)

RIFFLE RUN POOL RIFFLE RUN POOL
BOULDER (> 10") % % %] CLAY (slick) < % % %
COBBLE (2.5-10") % % %| SILT % % %
GRAVEL (0.1-2.5") % % %| DETRITUS (CPOM) % % %
BEDROCK G0 % O % %| MUCK-MUD (FPOM) % % %
SAND (gritty) < % % %| MARL (shell frags.) % % %
CLASSIFIED FOR:
Dom. H20 Supply Ind. H20 Supply HABITAT
TIER W/TIER NI Navigation DOMINAN {
Trout >> Nat. Repr? VERY ABUND. (30-49]
WATER WITHDRAWL NOTED ABUNDANT (10-29):

COMMON (3-9):

POSTED FOR: Bactericlogical Advis. RARE (<3):
Fish Tissue Advis.: Do Net Consume

Precautionary
SUPPORT STATUS;
FULLY SUPPORTING (FS) PARTIALLY SPPORTING (PS) SUPPORTING, BUT Tunar@d RJNG (NS)

: r.‘ (€ Ar-Cer

COMMENTS hotos 2 Yor N Roll # Photo #
: photos 2 Y or o o \
\ A—L‘”\, SCA mea\“l-hrv*

STREAY SKETCH
@ drock. Iheam
\eny e 18

A Lanhs Nex weh P%Jltr-"-
Kangiay 0\ W?&h

o \aele b F )

only QY hangia
avs VaSSE S 3



Siltation/Habitat Alteration TMDL
Upper Duck River Watershed (HUC 06040002)
(7/24/06 - Final)
. _ Page D-9 of D-
_Fl_g_ure_D-_B_ I_-|u_rr|@e_Cre;ek field sheet, RM 1.8, p1 - July 18, 2001g orb-70

STREAM SURVEY FORM  A/URRIOOI-§ BE &

STREAM:
STREAM LOCATION:

COUNTY CODE:Frs) (O ASSESSORS:

MAJOR BASIN _ DATE:

WBID#HUC: )/ 060% 70 20 25 TIME: Z =7/
WBID NAME: DLL Rk STREAM MILE: L3
LAT/LONG DEG: 20220/ /8622 ¢" (akm) STREAM ORDER: M
LAT/LONG DEC: 7 7 REACH FILE # =

USGS QUAD: 3Q20:

Drains to: Bl CRE E.m 29) ELEVATION (ft): V2 230"
ECOLOGICAL Y )2l FIELD# .

CHEMICALS Yor N Life Msﬁsw?@ ish g ;
Additional List Attached? /Yes> / No mples retumed ? Yordh  Sampling Method: __ 488y fiFrcm)
FIELD ANALYSIS:
pH 099/ 9./12 _ su DISSOLVED OXYGEN
CONDUCTMITY .9/ 29¢-8 umHos . TIME ‘
TEMPERATURE Jaf Zo.2% & OTHERS %7~
Previous 48 hours Precip: (vone / UTTLE) ~ MODERATE  HEAVY FLOODING
Ambient Weather. /CLOUD®  BREEZY  RAN SNOW > F¢ () W
W) O0 s

UPSTREAM SURROUNDING LAND USE: (estimated %) é%

PASTURE 0% URBAN [0 %-/50

CROPS ' INDUSTRY OTHER

FOREST f-20% MINING

IMPACTS __rated S(IigthM(odum H(igh) magnitude. Blank = not observed B

CAUSES Flow Alter. _ (1500) lsou RCES Unknown _(8000)

Pesticides (0200 Habitat Alt. (1600) Point Source: Indust _ (0100) Municipal (2000)

Metals _ (0500) Thermal Alt. (1400) Logging (2000) Mining (5000)

Ammonia (0600) Pathogens (1700) Construction;Land Devel (3200) Road /bridge (3100)

Chlorine  (0700) Oil & grease (1900) U/S Dam (8800) Urban_ Runoff_ (4000

Nutrients (0900) Unknown _ (0000) Riparian loss (7600) Bank destabilization (7700)

pH (1000) Siltation (1100) Agriculture: Row crop (1000) Intensive Feediot (1600)

{Organic Enrichment / Low D.O. (1200) Livestock grazing-riparian (1410) Dredging (7200)
Other:

SRROUNDING LAND USE (facing downstream) :

ESTIMATE % RDB LDB RDB LDB /0 RDB LDB
PASTURE 90 %-862| 72 % URBAN REﬂ/o. £72 =
CROPS INDUSTRY OTHER

FOREST [0-/5% [0-rS2 MINING

% CANOPY COVER:
BANK HEIGHT (m):

Open(0-10)  Partly Shaded(11&45) Mostly Sheded(46-60)  Shaded(>30)
2/ <"} HIGH WATER MARK (m): FEY A

SLIGHT @lonenxrg EXCESSIVE>  BLANKET

SEDIMENT DEPOSITS:
TYPE: SLUDGE SAND (el NONE  OTHER Contaminated YorN
TURBIDITY CLEAR SLIGHT = (MODERATE / =B OPAQUE

EXCESSIVE ALGAE PRESENT? NONE
AQUATIC VEGET. ED Fd.rrms

ADDITIONAL COMMENTS:(oil sheen, odor, calors)
g BAS =y

Page 1 revised 8-10-88
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Siltation/Habitat Alteration TM(I)Z)2I3
er Duck River Watershed (HUC 06040(_)
e (7/24/06 - Final)
Page D-10 of D-70
Figure D-7  Hurricane Creek field sheet, RM 1.8, p2 - July _1 8, 2001

STREAM SURVEY FORM
RIFFLE RUN POOL Staff Gauge/Bench Ht:
DEPTH (m) c—= |27 /-f:’m ZJVELOCITY (cFs)
WIDTH (m) e W) /5" FLOW  (cFs)
REACH LENGTH (m) [ = 20 ;9*) ‘ = HABITAT ASSESSMENT SCORE #: 7y
R GP #
Gradient (sample reach): CFE> Low Mode. High Cascade

Size (stream width

N HABITAT
VERY ABUND.(30-49): W

ABUNDANT (10-29):
COMMON (3-9):

RARE (<3):

SPECIFICALLY CLASSIFIED FOR: (circle)

Dom. H20 Supply Ind. H20 Supply Navigation TIER INTIER 1I Trout >>
WATER WITHDRAWL NOTED

IS STREAM POSTED? (circle)

Nat. Repr?

Fish Tissue Advis. - Do Not Consume
Bacteriological Advis,
BASED ON DRGERVATIONS AND DATA, STREAM IS (circle)
5) SUPPORTING, BUT THREATENED (TH
N _Roll# c —Photo# 2% %94,

Precautionary

/”ﬂmz
/e, D ’ 2 2 7

E’-‘E@

@

"m-,.
/r, /”

=/ = 77 If ’
r

f[/ . T e
., ——
1N TR Jrr o s g
(’../‘é, { ,_r/]:-
( fe e
ettt
iy 0 t
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Siltation/Habitat Alteration TMDL
Upper Duck River Watershed (HUC 06040002)
(7/24/06 - Final)
Page D-11 of D-70
Figure D-8 Photo of Hurricane Creek upstream of sample site, RM 0.2 - July 18, 2001

Algae floating in
stream

Hurricane Creek (HURRI000.2MY) upstream view.
Site located 100 yds upstream of old Hwy 50.
PAA/CAP, 07/18/01.

Sinking Creek was monitored at RM 1.2 and 8.9 by aquatic biologists from the State Lab on as
a site of the probabilistic monitoring study. The stream at RM 1.2 was found have very low flow
or dry on July 24, 2000 and October 17, 2000 (ref.: Figures D-25 through D-27). It contained
flow on January 12, 2000, April 13, 2000, and again on May 8, 2001. These three sampling
events noted slight or no siltation at this location. Land use upstream was mostly pasture.

The stream at RM 8.9 was found to be stagnant with little or no flow on July 26, 2000 and
October 17, 2000. It contained flow on January 13, 2000, April 18, 2000, and again on May 9,
2001. These three sampling events noted moderate siltation at this location. Land use
upstream was mostly pasture.

Little Sinking Creek (TN06040002021_0100) was placed on the 303(d) list of impaired streams
in 2002 as impacted by siltation and habitat alterations from pasture grazing. Little Sinking
Creek is a tributary to Sinking Creek. Sinking Creek was visited in 1999 by the Nashville
Environmental Field Office. As the staff was driving up in the watershed to determine pollution
sources and land use changes for Sinking Creek, they stopped at RM 3.1 on Little Sinking
Creek. They noted that pasture grazing was dominant in the watershed and this site had little to
no riparian area (ref.: Figure D-28).



Siltation/Habitat Alteration TMDL

Upper Duck River Watershed (HUC 06040002)
(7/24/06 - Final)

Page D-12 of D-70

Figure D-9 Fall Creek field sheet, RM 1.1, p1 - August 18, 1999

< ' STREAM SURVEY FORM £/ / ﬂ/j BE &

STREAM
STREAM LOCATION: %~ gra )

COUNTY CODE:(FiPs) ASSESSORS:

MAJOR BASIN DATE:

WBID#HUC: TIME:

WBID NAME: STREAM MILE:

LAT/LONG DEG: STREAM ORDER:

LAT/LONG DEC: REACH FILE # e

USGS QUAD: 320: S5 [ :ﬂmi‘
Drains to: ELEVATION (ft): ~ ¥4

CHEMICALS Yor N ? ehrate Fish Algae

Additional List Attached? ¥&s’ / No Samples returned ?CDor N Sampling Method _m
FIELD ANALYSIS:

pH 2.6 [ 2¢3  8U DISSOLVED OXYGEN

CONDUCTMITY 220.9 / 2/6 ./ UMHOS TIME :

TEMPERATURE 2/7/24.87 & OTHERS

Previous 48 hours Precip: $¢ jcons / &ITIE]  MODERATE  HEAVY FLOODING
cLouDy BREEZY RAIN SNOW > = ﬁ . ’2
4 ?/

Ambient Weather:

:‘JWAM SURROUNDING LAND USE: (estimated %)

TUKE 0% URBAN n:su:/% /552

CROPS INDUSTRY OTHER

_FOREST [0-/5% MINING

IMPACTS  rated Slllglrl!. M(oderate), H(igh) magnitude. Blank = not observed

CAUSES Flow Alter.  (1500) SOURCES Unknown (9000)

[Pesticides (0200) Habitat Alt__(1600) Point Source:_Indust __(0100) Municipal (2000)
Metals___ (0500) Thermal Alt_(1400) Logging (2000) Mining (5000)
Ammonia (0600) Pathogens (1700) Construction;Land Devel (3200) Road /bridge (3100)
Chlorine  (0700) Oil & grease (1800) U/S Dam (8800) Urban Runoff __ (4000)
Nutrients (0900) Unknown  (0000) Riparian loss (7600) Bank destabilization (7700)
H (1000) Siltation (1100) S/m Agriculture: Row crop (1000) Intensive Feedlot (1600)
Organic Enrichment / L AR \ (1200) 4/ |Livestock grazing-riparian (1410) M Dredging (7200)
Other. y/ Othi

SURROUNDING LAND USE (facing downstream) :

ESTIMATE % RDB LDB RDB LDB RDB LDB
PASTURE |80 - 0%, 767 URBAN RESID. 5% 5%
CROPS INDUSTRY OTHER

FOREST s- 57 /5% MINING

% CANOPY COVER: %

BANK HEIGHT (m):

Open(C-10)

Partly Shaded(11-45) Shaded(>80)
HIGH WATER MARK (m): NZL ek

SEDIMENT DEPOSITS: NONE IGHT EXCESSIVE  BLANKET

TYPE: SLUDGE c—_qﬁ: (Jm..c SAND NONE OTHER Contaminated YorN
TURBIDITY CLEAR MODERME HIGH

EXCESSIVE ALGAE PRESENT‘? NONE SLIGHT MODERATE

AQUATIC VEGET. FLOATIN o d/S

ADDITIONAL COMMENTS: @en, odor, colors) / A >

Page 1 revised 8-10-98



Siltation/Habitat Alteration TMDL
Upper Duck River Watershed (HUC 06040002)
(7/24/06 - Final)

Page D-13 of D-70
Figure D-10  Fall Creek field sheet, RM 1.1, p2 - August 18, 1999

STREAM SURVEY FORM
RIFFLE RUN POOL Staff Gauge/Bench Ht:
DEPTH (m) ) /-2’ VELOCITY (CFS)
WIDTH (m) 2 | e Lo-F” FLOW  (CFS) TR
REACH LENGTH (m) e KX, HABITAT ASSESSMENT SCORE #: /5 2
RR # GP #
Gradient (sample reach): @/ Mode. High Cascade

Size (stream width V. Small (<1.5m) Small (1.5-3m

Ena / ) _HABITAT
VERY ABUND.(30-49): M 7

ABUNDANT (10-29):

COMMON (3-9):

RARE (<3):

{SPECIFICALLY CLASSIFIED FOR: (circle)

h pply Navigation TIER INTIER I Trout >> Nat. Repr?
WATER WITHDRAWL NOTED
IS STREAM POSTED? (circle) Fish Tissue Advis.: Do Not Consume Precautionary
Bacteriological Advis.
BASED ON OBSERVATIONS AND DATA, STREAM IS:(circle)

FULLY SUPPORTING (FS) SUPPORTING, BUT THREATENED (TH) PARTIALLY SUPPORTING [PS]—
COMMENTS: photos {or N Roll # —— Photo # &4 Mw m'l =7

y m”mﬂﬁfmm




Siltation/Habitat Alteration TMDL

Upper Duck River Watershed (HUC 06040002)
(7/24/06 - Final)
Page D-14 of D-70

Figure D-11 Fall Creek Habitat Assessment, RM 1.1, front page - August 18, 1999

HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

STREAMNAME 2o /bt LOCATION 5) 7 ' Yzl 2. 27

STATION # RIVERMILE STREAM CLASS

LAT LONG RIVER BASIN

STORET # AGENCY

INVESTIGATORS il

FORM COMPLETED BY DATE &%, REASON FOR SURVEY
W 5’ TIME AM @ w s

Condition Category

Habitat
Pnn_g:leter Optimal Suboptimal Margi_nal Poor
Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable
1. Epifaunal substrate favorable for | habitat; well-suited for | habitat; habitat habitat; lack of habitat is
Substrate/ epifaunal colonization full colonization availability less than obvious; substrate
Available Cover and fish cover; mix of ﬁgteﬂl:al; adequate desirable; substrate unstable or lacking.
snags, submerged logs, bitat for main e | frequently disturbed or
undercut banks, cobble | of populations; presence | removed.
or other stable habitat of additional substrate in
and at stage to allow full | the form of newfall, but
colonization potential not yet prepared for
(i.e., logs/snags that are | colonization (may rate at
not new fall and not high end of scale).
| transient).
SCORE 200 :19. 183317 16 SIS Rengaa il i 80 Aigiei7 s b5 g acl 4 n
Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and
2. Embedded boulder particles are 0- | boulder particles are 25- | boulder particles are 50- | boulder particles are
25% surrounded by fine | 50% surrounded by fine | 75% surrounded by fine | more than 75%
sediment. Layering of | sediment. sediment, surrounded by fine
cobble provides diversity sediment.
of niche space.
SCORE 20 19 18 17 161 150443012 1110280 B oTiveib 5 divaa 1 0

All four velocity/depth | Only 3 of the 4 regimes | Only 2 of the 4 habitat Dominated by | velocity/
3. Velocity/Depth | regimes present (slow- | present (if fast-shallow is | regimes present (if fast- depth regime (usually
Regime deep, slow-shallow, fast- | missing, score lower than | shallow or slow-shallow slow-deep).

deep, fast-shallow). if missing other are missing, score low).
{Soua i; < %.3 m/s, deep | regimes).
15> 0.5 m.

e O N )

1381211

16] 15 14

20199518 17

SCORE

Parameters to be evaluated In sampling reach

Little or no enlargement | Some new i in Mod deposition of | Heavy deposits of fine
4. Sediment of islands or point bars bar formation, mostly new gravel, sand or fine | matenal, increased bar
Deposition and less than 5% (<20% _| from gravel, sand or fine | sediment on old and new | development; more than
for low-gradient streams) | sediment; bars; 30-50% (50-80% | 50% (80% for low-
of the bottom affected by | 5-30% (20-50% for low- | for low-gradient) of the gradient) of the bottom
sediment deposition. gradient) of the bottom | bottom affected; changing frequently;
affected; slight sediment deposits at pools almost absent due
deposition in pools. obstructions, 1o substantial sediment

N constrictions, and bends; | deposition.
moderate deposition of
x pools prevalent.
15 14 A T I A T

Water fills 25-75% of the
available channel, and/or

bileSindindeyd |1 0

Very little water in

Water fills >75% of the
channel and mostly

Water reaches base of
available channel; or

5. Channel Flow both lower banks, and

Status minimal amount of <25% of channel riffle substrates are present as standing
channel substrate is substrate is exposed. mostly exposed. pools.
| exposed. e

SCORE 7 20 19 18 17 16] 15 14 13 12 11 10 9 8 6] 5 4 3 2 1 0

Toh/ 103 Foui faldilad but Voo /% < n s - Sl
M Wk%%dféﬂ“}’ &WMM




Siltation/Habitat Alteration TMDL
Upper Duck River Watershed (HUC 06040002)

(7/24/06 - Final)

Page D-15 of D-70

Figure D-12 Fall Creek Habitat Assessment, RM 1.1, back page - August 18, 1999

HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

Condition Category

Habitat
Parameter

Optimal

Suboptimal

Marginal

Poor

6. Channel
Alteration

Channelization or
dredging absent or
minimal; stream with
normal pattern.

Some channelization
present, usually in areas
of bridge abutments;
evidence of past
channelization, i.e.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not
present.

Channelization may be
exlensive; embankments
or shoring structures
present on both banks;
and 40 to 80% of stream
reach channelized an

disrupted. v

Banks shored with
abion or cement; over
0% of the stream reach

channelized and

disrupted. Instream
habitat greatly altered or
removed entirely.

SCORE

7. Frequency of
Riffles (or bends)

16

20 (I¥ 18 17

Occurrence of riffles
relatively frequent; ratio
of distance berween
riffles divided l_a}y width
of the stream <7:1
(generally 5 1o 7);
variety of habitat is key.
In streams where riffles
are continuous,
placement of boulders or
other large, natural
obstruction is important.

g 5 12401

Occurrence of riffles
infrequent; distance
between riffles divided
by the width of the
sl.t;eam 1s between 7 to

105 958 80 T b

Occasional riffle or
bend; bottom contours
provide some habitat;
distance berween riffles
divided by the width of
the stream is between 15
to 25.

ancd 3 32 La0

Generally all flat water
or shallow riffles; poor
habitat; distance between
riffles divided by the
width of the stream is a
ratio of >25.

8. Bank Stabili
(score each bank)

Note: determine left
or right side by
facing downstream.

20 19 18 16

Banks stable; evidence
of erosion or bank
failure absent or
minimal; little potential
for future problems.
<5% of bank affected.

2.1

15 14 13

Moderately stable;

infrequent, small areas of

erosion mostly healed
over. 5-30% of bank in
reach has areas of
erosion.

Moderately unstabie; 30-
60% of bank in reach has
areas of erosion; high
erosion potential during
floods.

Unstable; many eroded
areas; "raw" areas
frequent along straight
sections and bends;
obvious bank sloughing;
60-100% of bank has
erosional scars.

SCORE_‘_ (LB)

Left Bank 10 9

8 )

5 4 3

SCORE & (RB)

9. Vegetative
Protection (score
each bank)

Parameters to be evaluated broader than sampling reach

Right Bank 10

More than 90% of the
streamnbank surfaces and
immediale ripanan zone
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macrophytes; vegetative
disruption throu;
grazing or mowing
minimal or not evident;
almost all plants allowed

8 (9]

70-90% of the
streambank surfaces
covered by native
vegetation, but one class
of plants is not well-
represented; disruption
evident but not affecting
full plant growth
potential to any great
extent; more than one-
half of the potential plant
stubble height

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped
vegetation common; less
than one-half of the
Eotmn’al plant stubble
eight remaining.

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been
removed to

5 centimeters or less in
average stubble height.

' to grow naturally. remaining.
SCORE _S(LB) |[LeftBank 10 9 8 7 6 & 4 3 2 1 0

10. Riparian
Vegetative Zone
Width (score each
bank riparian zone)

Right Bank 10

Width of riparian zone
>18 meters; human_
activities (i.e., parking
lots, roadbeds, clear-
cuts, lawns, or crops)
have not impacted zone.

Width of riparian zone
12-18 meters; human
activities have impacted
zone only minimally.

Width of riparian zone
6-12 meters; human
activities have impacted
zone a great deal.

Width of riparian zone
<6 meters: little or no
niparian vegetation due
to human activities.

SCORE_5 (LB)

Left Bank 10 9

s

(5’ 4

SCORE 3 (RB)

6'3 Total Score _[&_

Right Bank 10 9

£ 4




Figure D-13

Siltation/Habitat Alteration TMDL

Upper Duck River Watershed (HUC 06040002)
(7/24/06 - Final)

Page D-16 of D-70

Fall Creek field sheet, RM 6.1, p1 - September 11, 2001

STREAM SURVEY FORM

ESTABLISHED STATION

FILL IN SHADED BLANKS OF HEADER

|NEW STATION

FILL IN ALL HEADER BLANKS FOR

Blank data fields indicate no change from prevmus sampling.

A NEW STATION

[STREAM SURVEY INFORMATION

—

UQUNTY CODE: :Flps}

/)0 3 {sr,q'fe CODE)

MAJOR BASIN

\\n.‘r'p(" ik

=t

WBID#HUC:
WBID NAME:

LAT/LONG DEG:

LAT/LONG DEC: 180
USGS QUAD:
Drains to: rm

ECOLOGICAL Bl

STREAM ORDER
REACH FILE #
3Q20:
ELEVATION (ft):

FIELD#

Additional List Attached®@ Y& / No
FIELD ANALYSIS:

pH 7»‘/’5::/2({95 su
CONDUCTIVITY 30,9/ 377/ umHos
TEMPERATURE 200 /2(n7 c
Previous 48 hours Precip: UNKNOWN  NON 3
Ambient Weather: SUNNY

amples returned-?

Xtck *SM"'M

Algae Other
rN  Sampling Method:
TS 9023 6-17-2 Sle.
" "DISSOLVED OXYGEN 5.09 ) 5.02eeM

TIME T2 [ 3R3

OTHERS Ratt, [ z4s1 /11.2\
MODERATE  HEAVY FLOODING i
RAIN SNOW A 70#}(’_“

UPSTREAM SURROUNDING LAND USE (esllmated %)

PASTURE 20 URBAN RESID

kops  |com 10 INDUSTRY OTHER

FOREST [4e) MINING 5

IMPACTS _ rated S(light), M(oderate), H(igh) magnitude. Blank = not observed

CAUSES : Flow Alter.  (1500) SOURCES Unknown (9000)
Pesticides (0200) Habitat Alt.  (1600) Point Source: Indust _ (0100) Municipal (2000)
Metals {0500) Thermal Alt. (1400) Legging (2000) Mining (5000)
Ammonia_(0600) Pathogens  (1700) Construction;Land Devel (3200) Road /bridge (3100)
Chlorine  (0700) Qil & grease (1900) U/S Dam (8800) Urban Runoff _ (4000)
Mutrients (0900) Unknown (0000} Riparian loss (7600) Bank destabilization (7700)
pH (1000) Siltation (1100) M [Agriculture: Row crop (1000) M | intensive Feedlot (1600)
Organic Enrichment / Low D.O. (1200) Livestock grazing-riparian (1410) Dredging (7200)

ther:

Other:

SURROUNDING LAND USE (facing downstream) : .
ESTIMATE % ROB LDB RDB LDB RODB LDB bt//('ﬁy\rpy
PASTURE URBAN RESID. u (7(0
CROPS - |rarn g’! ) 3%‘““‘ 70} INOUSTRY OTHER il LO) D ye
FOREST 30 i 20 mNING : — Lé, A
% CANOPY COVER: B4y, Open(0-10)  Partly Shaded(11-45) Shaded(>80) e
BANK HEIGHT (m): 0:3m ; HIGH WATER MARK (m)” =37~ £ 0
SEDIMENT DEPOSITS: NONE SLIGHT ' EXCESSIVE  BLANKET
TYPE: SLUDGE LD NONE OTHER Contaminated YorN
TURBIDITY CLEAR opmue
EXCESSIVE ALGAE PRESENT Qﬁwih)mé NONE \SLIGHT MODERAT CHOKING
‘}QUA‘HC VEGET. ROOTED FLOATING TYPE
“ADDITIONAL COMMENTS:(oil sheen, djor, colors)

revised 8-10-98

Page 1



Siltation/Habitat Alteration TMDL
Upper Duck River Watershed (HUC 06040002)
(7/24/06 - Final)
Page D-17 of D-70
Figure D-14  Fall Creek field sheet, RM 6.1, p2 - September 11, 2001

STREAM SURVEY FORM

RIFFLE Gauge/Benc
DEPTH (m) ik VELOCITY (CFS)
WIDTH (m) b FLOW  (CFS)
REACH LENGTH (m) < AT ASSESSMENT SCORE #:

Gradient (sample reach): Flat

size (mm)  descriptio~ gg g}gg_u n Reoor measured particle size.

se abbrev below for smaller sizes.

<0.062 silt/clay el 1-10 | | | | |
0.062-0.125 very fine sand vis 11-20 | | l | L
0125-250 fine sand s 21-30 | | l | |
0.25-0.50 med sand ms 31-40 [ | | | l
051.0 coarse sand s 41-50 | | [ ] |
1.0-2.0 very coarsa sand (use actual size) 51-80 [ | ; 1 1 J
2.0-64.0 gravel (use actual size) 61-70 | | | | |
64-256 cabble {use actual size) 71-80 | | | | |
256-4096 boulder (use actual size) 81-80 | | | | |

—  bedrock barx 91-100 | | l l l

-

SUBSTRATE % (Visual esnmates)'

RIFFLE RUN POOL RIFFLE RUN POOL
BOULDER (> 10") (O % S %] &S  %| CLAY (slick) %] . % %
COBBLE (2.5-10") . %| BO %] 15 %] SLT S %] /8 %] BRO%
GRAVEL (0.1-2.5") ) % 27y %| [ %| DETRITUS (CPOM) % % %
BEDROCK % %| &) %| MUCK-MUD (FPOM) | % % %
SAND {gritty) 7€) %l 20 %] (£ %] MARL (shell frags.) % % %

CLASSIFIED FOR:

Dom. H20 Supply Ind. H2O Supply '- A8 HABITAT
TIER I/TIER Il Navigation ‘DOMINANT [>~50) ¢ Rol0"o)9
Trout >> Nat. Repr? VERY ABUND.(30-49): m eilersle
WATER WITHDRAWL NOTED ABUNDANT (10-29):
COMMOCN (3-9):
POSTED FOR: Bacteriological Advis. RARE .[43):
Fish Tissue Advis.: Do Not Consume
Precautionary
SUPPORT STATUS;
FULLY SUPPORTING (FS) PARTIALLY SUPPORTING (PS) SUPPORTING, BUT THREATENED (TH) NONSUPPORTING (NS)

COMMENTS: photos ? Yor N Roll # ) Photo # /

£

STREAM SKETCH _ Conce corn
-Gross
o o O o O swle pu spe s

W =<

e,
trees w/ fﬂ‘/f{ cind eIt

e

P8
S—

L Lue v rakwell
Plakston RI ™

m———rarisgd 8-10-98




HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAN

Siltation/Habitat Alteration TMDL
Upper Duck River Watershed (HUC 06040002)

(7/24/06 - Final)

Page D-18 of D-70
Figure D-15 Habitat Assessment, RM 6.1, front page - September 11, 2001

IS (FRONT)

LOCATION - 24 Fnkston f2)

STREAM NAME [1] (~

STA

TION #

RIVERMILE_ {;]

STREAM CLASY V

LAT

LONG

RIVER BASIN

STORET # FALLOOL | B

AGENCY {afor 3

INVESTIGATORS KW/ 32

FORM COMPLETED BY DATE 70/0} REASON FOR SLRVEY
m TIME AM  PM
Uppr Dyck
Condition Categorv
Habitat
Parameter Optimal Suboptimal Mareinal Poor

Parameters (o be evaluated in sampling reach

1. Epifaunal
Substrate/

Available Cover

SCORE /

2. Embeddedness

SCORE ‘f

3. Velocity/Depth

Regime

SCORE /o

4. Sediment
Deposition

SCORE Gf

5. Channel Flow

Status

SCORE

49

i

Greater than 70% ot
substrate favorable for
epitaunal colonization
and fish cover; mix of’
snags, submerged logs,

, €0
orother stable habitat
and at stage to allow full
colonizaton potential
(i.e., logs/snags that are
not new fall and nor
transient).

40-70% mix of stable
habitat; well-suited for
tull colonization
ﬁo:qntia!: adequate

abitat for maintenance
of populations; presence
of additional substrate in
the form of newrall, but
not yet prepared for
colonization (may rate at
high end of scale).

20-40% mix of stable
habitar; haoitat
availapility less than
desirable: substrate
frequently disturbed or
removed.

Less than 20% suble
habitat: lack of habitat is
obvious; substate
unstable or lacking:

200 21918 LT s16
Gravel. cobble, and
boulder particles are 0-
25% surrounded by fine
sediment. Layering of
cobble provides diversity
of niche spacs.

I15—14 13 Ll

Gravel, cobble, and
boulder particles ara 23-

30% surrounded by fine
sediment.

L e ot

Gravel, cobble, and
boulder sarucles are 50-
75% surrounded by fine
sediment

34 3 2 1 0

Gravel, cobble, and
boulder particles are
more than 75%
surrounded by fine
sediment.

20 19 18 17 16

All four velocity/depth
regimes present (slow-

deep, slow-shallow, fast-
deep, fast-shallow).
(Sow is <0.3 mys, deep

15>0.3 m)

15 14 13 12 11
Only 3 of the 4 regimes
present (if fast-shallow is
missing, score lower than
if missing other
regimes).

10 (9 )8 e S

Only 2 of the 4 habitat

regimes present (if fast-
shallow or slow-shallow
are missing, score low),

3 & JuaEndiy

Dominated by | velocitys
depth regime (usuaily
slow-deep).

20 19 I8 17 16
Little or no enlargement
of islands or point bars
and less than 3% (<20%
for low-gradient streams)
of the bottom atfezted by

sediment deposition.

15 143030 120000

Some new increase in
bar formation, mostly
from gravel, sand or tine
sediment; ;

5-30% (20-50% for low-
gradient) of the bortom
arfected: slight
deposition in pools.

10797 g Spoemg

. Liggof
sediment on old and new
ars: 30-20% (30-80%
for low-gradient) of the

bottom atfected:;
sediment deposits at
obstructrions,
constricions, and bends:
moderate deposition of
000ls prevalent.

Water reaches base of
both lower banks, and
minimal amount of
channel subsmate is
2xposed.

Water fills >75% of the
available channel; or
<25% of channel
substrate is exposed.

Water fills 25-75% of the
available channel, and/ar

nifle subscates are
mostly exposed.

R i

Heavy deposits of {ine
material, increased bar
develooment: more than
30% (80% for low-
zradient) of the bottom
changing frequently;
pools almost absent due
o substannal sediment
depositon,

Very little water in
channel and mostly
present as standing
poals.

20 19 17 16

18

)

14

3 b g3F 250 40




Siltation/Habitat Alteration TMDL
Upper Duck River Watershed (HUC 06040002)

(7/24/06 - Final)
Page D-19 of D-70

Figure D-16  Fall Creek Habitat Assessment, RM 6.1, back page - September 11, 2001

HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

Habitat

Condition Catezory

-

7. Frequency ol
RifTles (or bends)

3. Bank Stability
(score ez.t:h bank)

Note: determine let
or right side by
facing downstream.

SCORE _/_(L3)
score ¥_(r8)
9. Vegertarive

Protection (scores
£32¢a dank)

" ol o i
Parnmeters to be evaluated browder than sumpling reach

scors L 3
scors B (rs)

10. Riparian
Vegetative Zone
Width (scors sach
bank npanan Ione)

-

SCORE & (LD

SCOR= ] (RS}

Total Score isj

Qczurrencs of riffles
relauvely frequent ratio
of distance benween
mffles divided by width
of the stream <7:1
{ger=nally S0 7);
vamery 2f habiat is <=y
{nsoe

otsmuchen § meor=nt

Qceurrencs of riffles
infrequent: distancs
Serwesn riffles divided
5v the width of the
so=amis becwesn 7 0
13.

Parameter Optimal Suboptimal Margzinal Poor
Channelization or Some channelization | Channelization may'be | Banks shored with
6. Channel dredging bsent or present, usually in areas | exteasive; embankments | gabion or cement; over
Alteration minimal: sorzam with of bridge 2butments; or shoring structures 0% of the stream reach
acrmal patizm, evidencs of past present aa both Sanks: channelized and
channelization, i.e., and 40 to 30% af soe2m | disrupted. Instream
dr:dimg. (greater than reach channeliz=d and habieat y alter=d or
past 20 yr) may be disrupted. removed =nursly.
present, but recsat
channelization is not
. present
SCORE ZC—J 6/19 18 17 16) 15 14 13 12 11 fw 9 8 7 6/5 4 3 T 1 0

Cenenally all at water

ilow nrfles: poor
distancs detwesn
wnided by the

Janks ;uabie; svidencs
af erosion or 3ank
fajlure 1bsent or
munirral; lile sotenual
‘or furure prodleTs.
<5% of Yank atfected.

22—

Moderatzely smoie:
infrequenc small areas.af
srosicn moscly healed
over. 3-30% of bank :n
re=ch has arszs of
erasion.

Ry, S T U

score 0 19 138 17 15] 1 = T

Moderately unsible: 3
5G% af2ank in -
aress ol srosice

Left Sk 10

2 l

Right Bank 10

More than 90% ot the
stre=mbank suriacss and
immediate npanan Zene
coverzd Dy nanve
vegewnon, including
Te=s. underswory siruos,
ar nonwoody *
macTochytes: vezednve
disrucaan through
Zrazing or mowing
minimal or not 2vident:
aimost all plans allowed
:0 zrow nawurzilv

70-309%% of the
soreambpank surfacss
coverzd Sy nanve
vegeation. Sut one class
of piants is no¢ weil-

regresented; disr

fuil piant zowth
sotennal ‘o any great
extzan mere than one-
haif of the zotenual piant
stubbie he:ght

reTRInIng o~

30-70% af the

Lass than 30% af the

=1

=TS -M..u“&k ] 4 grgnd )
coversd by vezzution:
disruztion Jovicus;
Jalches of Jars zaii or
cigsely croppes

=il

5\.--....-.:_1'1!( juriac

Lett Sank 10 9

3(7/6 |

Right Sank 10

‘Width of mganan zone
12-18 metars: human
scuvites Mave mpacied
zone only mmimaily.

wn
=
4

‘Width af nparan zone
312 : Auman




Siltation/Habitat Alteration TMDL
Upper Duck River Watershed (HUC 06040002)
(7/24/06 - Final)
Page D-20 of D-70
Figure D-17 Photo of Fall Creek, RM 6.1 - September 11, 2001

Greatly
decreased
riparian

Fall Creek (FALLO06.1BE) off Pinkston Rd.
View upstream of the collection area. Collected
9/10/01 @ 0920, KJS/SJB.

Little Sinking Creek was also monitored at RM 1.0 by aquatic biologists from the State Lab on
as a site of the probabilistic monitoring study. The stream at RM 1.2 was found have very low
flow or dry on July 26, 2000 and October 17, 2000 (ref.: Figures D-29 and D-30). It contained
flow on February 07, 2000, April 18, 2000, and again on May 9, 2001. These sampling events
all documented excessive sediment in the stream. Cattle had access to the stream and there
was little to no riparian vegetation.

The Sinking Creek subwatershed appears to show both a sediment load from near-stream
agricultural activities as well as low benthic macroinvertebrate communities due to low flow.
The lack of water is most likely due to a combination of karst topography in the area (ref.: Figure
D-1) and extreme drought conditions that occurred during the sampling period. The
subwatershed based modeling results for the Sinking Creek watershed suggests that the
average annual sediment load should not have caused impairment had the localized problem
not existed. This kind of localized problem that occurs at a specific area could not be detected



Siltation/Habitat Alteration TMDL
Upper Duck River Watershed (HUC 06040002)
(7/24/06 - Final)
Page D-21 of D-70
Figure D-18 Fall Creek field sheet, RM 1.2, p1 - September 11, 2001

STREAM SURVEY FORM (gs0

ESTABLISHED STATION FILL N SHADED BLANKS OF HEADER INEW STATION FILL IN ALL HEADER BLANKS FOR
Blank data fields indicate no change from prewaus samplrng

[STREAM SURVEY INFORMATION """

'STREAM: c;/m Ceerk
TREAM LOCATION: ofs Lhm: 1.1{ A
LOUNTY CODE:(FIPS) '2, (sTATEcooe) 3y !
MAJOR BASIN Tanper Dacl
WBID#HUC: VT Do Ndr 7P D T :
WBID NAME: STREAM MILE: =
LAT/LONG DEG: 15,592 STREAM ORDER:
LAT/LONG DEC: REACH FILE #
USGS QUAD: 2| = 3Q20:
Drains to: rm rm ELEVATION (ft): ”{E
ECOLOGICAL SUBREGION: 7 S . FiELD#
osiecTives: - {APps s DuAC WElerahed e e e

SAMPLES COLLECTED METERS USED: ‘Smrm

CMacroinvertebrates.) Fish - Algae Other  SQBeK o Boecon .

CHEMICALS( Yor N Life Assessed

Additional List Attached? @ ! No Samples returned 7@or N Sampling Method: [ e

FIELD ANALYSIS: 5&‘2./ *2

pH 2AS sU DISSOLVED OXYGEN Btk PPM
CONDUCTIVITY 350 UMHOS TIME 1io)
TEMPERATURE 23,29 (S OTHERS Rett | 44

Previous 48 hours Precip:  UNKNOWN LITTLE MODERATE HEAVY FLOODING

Ambient Weather: @ cLouny BREEZY  RAIN SNOW a2 "7 S

LIPSTREAM SURROUNDING LAND USE (estnmated %}

PASTURE URBAN RESID

Rops INDUSTRY OTHER

FOREST LoD MINING

IMPACTS rated S(light), M(oderate), H(igh) magnitude. Blank = not observed

CAUSES Flow Alter.  (1500) SOURCES Unknown (8000)

Pesticides (0200) Habitat Alt.  (1600) Point Source: Indust  (0100) Municipal (2000)

Metals (0500) Thermal Alt. (1400) Logging (2000) Mining (5000)

Ammonia (0600) Pathogens  (1700) Construction;Land Devel (3200) Road /bridge (3100)

Chlorine  (0700) Oil & grease (1900) U/S Dam (8800) Urban Runoff (4000)

Nutrients  (0900) Unknown _ (0000) Riparian loss (7600} Bank destabilization (7700)

pH (1000) Siltation (1100) <,  |Agriculture. Row crop (1000) Intensive Feedlot (1600)

QOrganic Enrichment / Low D O (1200) Livestock grazing-riparian (1410) Dredging (7200)
Other

SURROUNDING LAND USE (facing downstream) :

ESTIMATE % RD8 LDB RDB LDB RDB we Y 0O
PASTURE {20 URBAN RESID. b o
CROPS INDUSTRY OTHER {L ;3
FOREST 40 100 MIN
% CANOPY COVER: %o Partly Shaded(11-45) Mostly Shaded(46-80)  Shaded(>8Q o]
BANK HEIGHT (m): 2 HIGH WATER MARK (m): Fin
SEDIMENT DEPOSITS: NONE MODERATE  EXCESSIVE  BLANKET
TYPE: SLUDGE SAND NONE OTHER Contaminated YorN
TURBIDITY CLEAR 5 éws; MODERATE HIGH OPAQUE
EXCESSIVE ALGAE PRESEN clododmm wone SLIGHT CHOKING

QUATIC VEGET. FLOATING  TYPE o

ADDITIONAL COMMENTS:(oil sheen, odor, colors)

Page 1 revised 8-10-38



Siltation/Habitat Alteration TMDL
Upper Duck River Watershed (HUC 06040002)

DRAFT REVISION—July 28,1997

(7/24/06 - Final)

Page D-22 of D-70
Figure D-19 Fall Creek Habitat Assessment, RM 1.2, front page - September 11, 2001

HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAM NAME

Fell br

LOCATION /84 wofs e /s

STATION 7

RIVERMILE__

STREAM CLASS

A{gﬁ,_ Y/A

LAT

LONG

RIVER BASIN

STORET = AL ADLIBE

AGENCY Lals 4dr (O

INVESTIGATORS

K3 /ST

FORM COMPLET

EDBY

A5

DATE
TIME

Qlrc/
AM

| KeasuN FOR SURVEY

e £pY Dok thtfeqtast

Habitar

Parameter

Condition Category

Optimal

Suboptimal

Marginal

] Paar

1. Epifaunal
Substrate/

SCORE

3. Pool Varia

SCORE

4. Sediment

Favameters to be evaluaied In sampling reach

Available Cover

SCORE i

2, Pool Substrate
Characterization

Greater than 30% of
supstrate favorable for
epifaunal colomzatcn
and fish cover; mix of
snags. submerged logs.
~sdercut banks, cobole
or ather stazls hasiat
and ai stag= to allow full
colonization potential
{1.c.. logs-snags that are
not new fail and pot

30-50% nux of siable
habitat, well-suitzd for
full colenizauen
polenual, adequate
habitat for mantenancs
of populations, presence
af ae2nnal suasmate i
the [ocm of newtall, but
not ve! prepared for
colonization (may ratz at
high =ad of scale)

10-30% maa of stabie
hab:uat. habitat

v ailapiliny
?;i.lﬂ-"-lh‘-s.u sTale
requently disiurbed or

removed

Lt le Habtet

Less than 10% stabic

haBiai, lack ol habiias iy
abvicus. sub.
ursiabis 2r

mansient). f
20 C19 18EIF e ] 18 ks (83001208 bi0n 9 8 @ (-1 05 DR T T 1 I
Eekis T TS WA ST s A

Mixturs of subsmate
matenals. with gravel
and (irm sand prevalent;

Mixture of saft sand,
mud. or clay; mud may

All mud or slay or sand
bauem: litle or no roat
mat; no submerged

Hard-pan slay or

becrogk, no root mat or

vegellion

be dorminani; sgme roct
root mats and submerged | mats and sp_huiﬁ' vegeaugn
vegelanon comman vggelallon orescale %r‘d\a\ s olam. ln:l:r’n."‘
I‘.‘.OI')ISI?I(aISHIJI: -9 g 3 6}85 4 321 0
e e s P
Even mux of large- Majonry aiFaols large- | Shallow poals much Majoriry of poals small-
bility | shallow, large-desp, deep: very few shallow. | mare prevalent than deep | shallow or pools absent.
small-shallow, small- puols
dee¢p pools present
1 Tl20 19 1)) sefas 14 13 12 1w 9 8 7 ofs 4 3 2 1 0
e s e S 0 e T P P B T M SR

Lutle or no enlargement
of 1slands or point bars
and 255 than 5% <20%

Same new increasc n
bar formation, mostly
from gravel. sand or fine

Maderate deposition of
new gravel. sand or fine
sed| n old and new

Heavy deposits of fine
matenal, increased bar
development, more ihar

Depesition i
for low-gradient sreams) | sediment; bars: 30-50°% (50-80% 0% (80%. for low -
ol e hottenn afteeted by | 823052 (20504 i low | for low-gradient) of the | grodient) of the Dattin
sesdient depositian gradicnt) ol the bottunm butium atlevied, changmyg lreg ¥
aifected. shuht sediment deposits at puuls almast absent Juc
deposition in pools. obsmrucuions. 10 substanual sediment
consmclions, and bends; | deposition
mwoderate depasition of
paals prevalent.
SCORE 7 30] 1918 17 16| T3 Tresgee g aiyishifgeoleg @ 6 1 ¢
Water reaches Dase of Water fills 2733 of the | Water fills 23-73%, of'the | Veny lntle waterin
5. Channel Fluw botn lower banks, and avalable channe!, or availaple channel, andior | channel and mosily
Status minimal amount af <2345 of channe! nille subsmates ars present as sanding 5
channe! subsTate 15 subsimate is #xposed maostls exposed pools
exposed
SCORE 8 o+ S L SO T 77T O B e o T T T 7 Sk 3. U O
SO -
A-7

Rupid Bioassessment Protocals for Usz i Strezms and Ruvers



Siltation/Habitat Alteration TMDL
Upper Duck River Watershed (HUC 06040002)
(7/24/06 - Final)
Page D-23 of D-70
Figure D-20 Photo of Fall Creek Habitat Assessment, RM 1.2 - September 11, 2001

Moderate
sediment &.

4'_/ algae

Fall Creek (FALLOO1.2BE) 100 yards u/s Hwy 41A.
View u/s of the sampling area. Collected 9/11/01
@ 1115, KIS/SJB.

by a general purpose USLE based HUC-12 sediment loading model. Based upon our
monitoring and watershed reconnaissance Sinking Creek (and especially Little Sinking Creek)
needs to have agricultural best management practices, including animal exclusion and
establishment of riparian vegetation, installed to correct the sediment sources observed. It
appears that the majority of the sediment load is coming from Little Sinking Creek with some
loading occurring from bank erosion in Sinking Creek.

D5.0 North Fork Creek (060400020401) Subwatershed Analysis

North Fork Creek (TN06040002039_3000) was placed on the 2002 303(d) List as impacted due
to siltation, nutrients, and pathogens from agricultural sources. The listing stream was shown as
impaired on the 2004 303(d) List due to loss of biological integrity due to siltation, nutrients, and
Escherichia coli from agricultural sources.

Staff from the Nashville Environmental Field Office visited North Fork Creek at RM 9.4 on
August 18, 1999 (ref.: Figures D-31 through D-33). This was a cursory visit to see if the stream
had improved since being listed on the 1998 303(d) list. Observations confirmed it was still
impaired at this time. It was noted that the flow was very low and the water was stagnant and
choked with algae. The stream had poor riparian and cattle were observed in the creek
upstream.



Siltation/Habitat Alteration TMDL

Upper Duck River Watershed (HUC 06040002)
(7/24/06 - Final)

Page D-24 of D-70

Figure D-21  Sinking Creek field sheet, p1 - December 17, 1999
STREAM SURVEY FORM .S /#¢/00F ¢ BE~ @

APETY:

STREA

: -
STREAM LOCATION: g ol (it S " ) )
COUNTY CODE:FPS) AL ISTATE GODE) 7/ o)) ASSESSORS:
MAJOR BASIN Lucrde & L DATE: i % E;ZE%
WBID#HUG: 0 s TIME: Fie Lo
WEID NAME: STREAM MILE: @ é 2 %
LAT/LONG DES: STREAM ORDER:
LAT/LONG DEC: REACH #
USGS QUAD: 3@;3%(&@:5%)
Drains to: ELEVATION (ft): -Tell

ECOLOGICAL SUBREGION,

CHEMICALS Yor N Life Assessed? Jgacipinvarstratas Frah Algae Zther.

Additional List Amched@ Mo Sampies retumned 7 ¥ o> Sampling Method: m
FIELD ANAL Y5IS: )

PH 7oy su DISSOLVED OXYGEN S 2% peM
COMDUCTMITY 53§ UMHGS TIME ¢35

TEMPERATURE &7 T C OTHERS L8582

Previous 48 hours Precip:  UNKNOWN . NONE MATHE ~ MOOERRTS,  HEAVY FLODDING

Ambient Weather: sc@/ <LOUDY  BREEZY  RAIN SNOW.> $2 U Afzadle gy rovim / tpae?

UFSTREAM SURROUNDING LAND USE; (estimated %

——

PASTURE i URBAN a'é%fo a2,

CROPS : INDUSTRY OTHER

FOREST re2 MINING

IMPACTS  rated S{light), M{cderate], Hiigh} magnritude. Blapk = nat observed

CAUSES Flow Alter_ (1500} SOLRCES Unkniown {9000)
Pesticides (0200) Habitat Alt.  (18040) Point Source: Indust  (0400) Mumicipal {2000)
Matals (0500} Thermai Alt. {1400} Logging (2000 Mining 15000}
Armonm  (0800) Pathogerns  (1700) Constructian:Land Daval {3200 Road /bridge {3100}
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Figure D-22 Sinking Creek field sheet, p2 - December 17, 1999
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Figure D-23 Photo of Slnklng Creek upstream December 17, 1999
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Figure D-24 Photo of Slnklng Creek downstream - December 17, 1999
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Figure D-25 Photo of Sinking Creek upstream - July 24, 2000
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Figure D-27 Photo of Sinking Creek upstream - October 16, 2000
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Figure D-29 Photo of Little Sinking Creek upstream - July 26, 2000
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Figure D-30 Photo of Little Sinking Creek downstream - July 26, 2000
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North Fork Creek was monitored at RM 7.7 and 16.4 by aquatic biologists from the State Lab on

as a site of the probabilistic monitoring study. The stream at RM 7.7 was found have very low

flow or dry on July 24, 2000 and October 17, 2000 (ref.: Figures D-34 through D-36). It

contained flow on February 1, 2000, April 17, 2000, and again on May 8, 2001. All three

sampling events noted slight to moderate siltation. Land use upstream was mostly pasture with
cattle.

North Fork creek at RM 16.4 was found to have very low flow or dry on July 25, 2000 and
October 16, 2000 (ref.: Figures D-37 and D-38). It contained flow on January 11, 2000, April 19,
2000, and again on May 10, 2001 (ref.: Figure D-38). All three sampling events noted moderate
siltation. Land use upstream was mostly pasture with cattle.

From the monitoring data, it appears that the benthic community in North Fork Creek may be
impacted from a lack of water. The lack of water is most likely due to the karst topography in
the area (ref.: Figure D-1) and the extreme drought conditions noted during the sampling period.
When flow did exist and the stream was monitored, the presence of sediment and some
turbidity were noted. Near stream sediment sources most likely came from the surrounding
agricultural land uses. A detailed and intensive watershed reconnaissance survey is
recommended for further pollutant source identification. Cattle were noted in the area but the
riparian conditions of these pastures were not documented.

Figure D-31 North Fork Creek field sheet, RM 9.4 - August 18, 1999
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Figure D-33 Photo of North Fork Creek RM 9.4 downstream - August 18, 1999
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Figure D-34 Photo of North Fork Creek RM 7.7 upstream low flow - July 24, 2000
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Figure D-36 Photo of North Fork Creek RM 7.7 upstream dry - October 17, 2000
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Figure D-38 Photo of North Fork Creek RM 16.4 downstream dry - July 25, 2000
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Figure D-39 Photo of North Fork Creek RM 16.4 upstream - May 10, 2000
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D6.0 Alexander Creek (060400020402) Subwatershed Analysis

Alexander Creek (TN06040002039 0300) was placed on the 2002 303(d) List of impaired
streams as impairment by pathogens and siltation from pasture grazing. The 2004 303(d) List
indicated the stream was impaired by the loss of biological integrity due to siltation and
Escherichia coli due to pasture grazing.

Alexander Creek was visited by staff from the Nashville Environmental Field Office on August
18, 1999 and observed to be dry (ref.: Figures D-40 through D-42).

Alexander Creek was revisited by aquatic biologists from the State Lab on July 24, 2000,
October 17, 2000, and on September 12, 2001 and was observed to be dry (ref.: Figures D-43
through D-45). Aquatic biologists from the State Lab monitored the site on January 10, 2000,
April 13, 2000, and May 10, 2001 when flow was present (ref.: Figure D-46).

From the monitoring reports, it appears that the impairment of Alexander Creek may be due to
hydrologic stress of benthic macroinvertebrates. The lack of water is most likely due to the karst
terrain in the area (ref.: Figure D-1). Flow likely exists during storm events but drains
underground during low and normal flow conditions. When flow did exist and the stream was
monitored the presence of sediment and high turbidity were noted. This likely corresponds to
flows from previous rain events. The sources of deposited sediment are most likely from the
surrounding agricultural land uses. A comprehensive and intensive watershed reconnaissance
survey is recommended for further pollutant source identification.

Figure D-40 Alexander Creek RM 0.8 field sheet - August 18, 1999
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Figure D-41 Photo of Alexander Creek RM 0.8 Upstream - August 18, 1999
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Figure D-43 Photo of Alexander Creek RM 4.0 Upstream - July 24, 2000
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Figure D-44  Photo of Alexander Creek RM 4.0 Downstream - July 24, 2000
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Figure D-45 Photo of Alexander Creek RM 0.4 - October 17, 2000
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D7.0 Weakley Creek (060400020404) Subwatershed Analysis

Weakley Creek (TN06040002039 0250) was placed on the 2002 303(d) List as impacted due to
siltation, nutrients, and pathogens from agricultural sources. The 2004 303(d) List showed the
stream as impaired due to loss of biological integrity due to siltation, nutrients and Escherichia
coli due to agricultural sources.

Staff from the Nashville Environmental Field Office monitored Weakley Creek at RM 0.2 on
August 18, 1999 (ref.: Figures D-47 through D-50). A biorecon showed 7 EPT, 4 intolerant, and
26 total families. These data were not high enough to rate the stream as fully supporting.

Weakley Creek was monitored at RM 5.2 by aquatic biologists from the State Lab on as a site of
the probabilistic monitoring study. The stream was found dry on July 25, 2000 and October 17,
2000 (ref.: Figures D-51 through D-53). It contained flow on January 10, 2000, April 17, 2000,
and again on May 8, 2001. All three sampling events noted moderate siltation. Land use
upstream was mostly pasture with cattle.

Weakley Creek was also monitored by aquatic biologists from the State Lab on September 10,
2001 at RM 1.7. A semiquantitative sample showed the macroinvertebrate community was
rated as fully supporting. However, it was noted that the stream had very little flow with a
fractured bedrock bottom. Water appeared to flow in and out of the deep fractures. The flow
upstream of the site was ponded and slow moving (ref.: Figure D-54). The monitoring showed
moderate silt and high turbidity.

From the monitoring data, it appears that the benthic community in Weakley Creek may be
impacted from a lack of water. The lack of water is most likely due to the karst topography in
the area (ref.: Figure D-1) and extreme drought conditions during the sampling period. When
flow did exist and the stream was monitored, the presence of sediment and some turbidity were
noted. Near stream sediment sources most likely came from the surrounding agricultural land
uses. A detailed and intensive watershed reconnaissance survey is recommended for further
pollutant source identification. Cattle were noted in the area but the riparian conditions of these
pastures were not documented.

D8.0 Wilson Creek (060400020502) Subwatershed Analysis

Wilson Creek (TN06040002046_1000) was placed on the 2002 303(d) List as impacted due to
habitat alteration, nitrates, and pathogens from agricultural sources. The 2004 303(d) List
showed the stream as impaired by Escherichia coli, nitrates and other habitat alterations due to
pasture grazing.

Staff from the Nashville Environmental Field Office visited Wilson Creek at RM 2.9 on January
10, 2000. A biorecon showed 5 EPT, 5 intolerant, and 14 total families. Notes report the
presence of moderate sediment deposits from the upper watershed. However, it was noted that
even though at this time there was flow in the stream it was likely that there was little to no flow
previously. The impacts noted may have been due to recent unusually low flow conditions.



Siltation/Habitat Alteration TMDL
Upper Duck River Watershed (HUC 06040002)

(7/24/06 - Final)
Page D-40 of D-70

Figure D-47 Weakley Creek RM 0.2 field sheet, p1 - August 18, 1999

STREAM SURVEY FORM  [JEA K L0 2 BE

SYREAM:
STREAM LOCATION:

COUNTY CODE:[FiPs) 0(13 ASSESSORS:
MAJOR BASIN DATE:
WBID&NHUC: TIME: e A8
WBID NAME: STREAM MILE: i .
LAT/LONG DEG: STREAM ORDER: v Tand?
LATAONG DEC: REACH FILE
US35S QUAD: @ (Eife T @3 Tasq’
Dralns to: ELEVATION lI*l't):

FIELD#

e R ST
iy i

LOGICAL SUBREGION:

R
A Yt B

B

Life .ﬂssess-ad? i

CHEMICALS -Yor N Algan

Additional List Atached ?(¥EE>/ Mo

Samples raturned ? Y opfi®  Sampling Method:

FIELD ANALYSIS:
pH g3 [ 229  su DisSOLVED oxvaen ¥ [ FaF/ 3.22 reu
CONDUCTIVITY Y095 /4?5 UMHOS TIME . ] pem
TEMPERATURE a2 o/ f 223 c OTHERS &) elo?
Prawvigus 48 hours Pracip: g NONE UTTLE] ~ MODERATE  HEAVY FLOGDING ;
Ambisnt Weather. UN CLOUDY  BREEZY  RAN SHOW D ghor M,?} M

UPSTREAM SURROUNDING LAND USE: {estimated %)

PASTURE AL URBAN RESID Se-r5i

CROPS INDUSTRY OTHER

FOREST ﬁ 25 MINING

IMPACTS rated S{li . M[odersta), H{igh] magnituda. Blank = not obsarved

CAUSES Flow After, {1500} S50URCES Lnknown (D000}
Pestleides {0200} Habitat A (1800) 774y |Point Source: Indust (0100 Municipal {2000)
Mutals {05400) Thermal Alt {1400] Lngging {2000 Mining {5000)
Asmmchia  (0600) Pathogeans (1700} Construction;Land Devel {3200} Road fHridge {3100)
Chloring  (Q703) il & graasa_(1300) /= Dam {2800} Urban Runoff (4000}
Mutdents [DE&00) Unknown  {0000) Riparian fogs [7500) A2 |Bank destabilzation (7700)
pH {1000) Siltation {1100) #fe¢ |Agriculture: Row crop {1000 Intensnes# Feadiot (1600)
Crganic Enrfchment f Low 0.0, {1200} 5 Livestock grazing-fparian (1410]79',@' Dredging {7200)

O‘I'.her QOther; .

SURRQUINDING LAND USE {facing downstraam) :

ESTIMATE % RDB LOB RDE LoB ROB LGB

PASTURE LRAAN RESID. )

CROPS INDUSTRY COTHER

FOREST MINING.

% CANDPY COVER: ﬁz g Dpen{3-10} Partly Shaded(11-45} Shmded(>50)
BANK HEIGHT (m): _ 5 HIGH W ER MARK (m}. el Z

SEDIMENT DEPOSITS: HOHE SLIGKRT  MESCERATR 34 BLANKET

TYPE: SLUDSE BAND BT NONE QTHER Contsminated Yar
TURBIDITY CLEAR SLGHT MCODERATE HIGH OFAQUE

EXCESSIVE ALGAE PRESENT? . ONE SLIGHT MODERATE  CHOKING

AQUATIC YEGET. RO

ADDlTTzNhL COMMENTS:(nil shaen, ddor, calors)
A
-f m cﬁy&"

Ja ,(.;y m.ﬁ’% 7
rovised 6-10-3

;ﬁf'zfm R L el




Siltation/Habitat Alteration TMDL
Upper Duck River Watershed (HUC 06040002)
(7/24/06 - Final)
Page D-41 of D-70
Figure D-48 Weakley Creek RM 0.2 field sheet, p2 - August 18, 1999

STREAM SURVEY FORM
RIFFLE RUN ' -. ]POOL “v O Staf GaugeBench HE: - s
DEFTH {m} o = ey . VELOCITY (CF8)
WIDTH [m}) =7 4 L&A FLOW  (cFs)
REACH LENGTH {m) &7 = g |- . mrmussessmmsconen /;’J'
RR # GP %

Gmdl-nt[umpremch] Flat  Low Mode High

Cascade -
Siza (stream width V. Small [<1.5 e

DOMINANT (=50 ' LA
VERY ABUND.(3045): K e : —
ABUNDANT {10-29): <~ — :

COMMON (3.9);

RARE {<3):

JSPECIFICALLY CLASSIFIED FOR: (circle)

Dom. H20 Supply Ind, HZ2Q Supply Navigation TIER IFTIER 1
Trow »> Net
WATER WITHORAWL NOTED e
1S STREAM POSTED? (circle) Fish Tianua Aghvis : De Net Consume Procautiony
Bactwriclogical Advis.
BASED ON OBSERVATIGNS AND DATA, STREAM IS; jeirele} .
FULLY SUPPORTING (F5) EUPPORTING, BUT THREATENED (TH) P e
BUFPD Sh NONSUPRORTING

COMMENTS: photes 27X 3rN - Roll # Photo #.22 % 43#" ey Ry d : e

7 ;

/l T gt Aty | o7 o R

T .
-W L lord — s E, e fog
m&mm&amwmm

J'/




Siltation/Habitat Alteration TMDL

Upper Duck River Watershed (HUC 06040002)

(7/24/06 - Final)

Page D-42 of D-70

Figure D-49 Photo of Weakley Creek RM 0.2 Upstream - August 18, 1999
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Figure D-52 Photo of Weakley Creek RM 5.2 Downstream - July 25, 2000
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Figure D-53 Photo of Weakley Creek RM 5.2 Upstream - October 17, 2000

Figure D-54 Photo of Weakley Creek RM 1.7 Upstream - September 10, 2001
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Wilson Creek was also monitored at RM 5.2 by aquatic biologists from the State Lab on as a

site of the probabilistic monitoring study. The stream was found have very low flow or dry on

July 25, 2000. It contained flow on all other sampling events. All three sampling events noted

excessive siltation (ref.: Figure D-55). It was also noted that dairy cattle were present and had

been in the stream to water (ref.: Figures D-56 through D-58). The riparian areas were thin to

poor. The impacts from low flow are likely due to a combination of possible karst areas (ref.:
Figure 1) as well as extreme drought conditions that occurred during the sampling period.

D9.0 Lick Creek (060400020503) Subwatershed Analysis

Lick Creek (TN06040002047_0300) was placed on the 303(d) list of impaired streams in 2002
as impacted by pathogens and other habitat alterations from livestock in the stream. The 2004
303(d) List showed the stream as impaired by Escherichia coli and other habitat alterations from
livestock in the stream.

Lick Creek was monitored at RM 1.8 in 1999 and again in 2001 by the Nashville Environmental
Field Office. In the quick screening conducted on July 9, 1999, large floating mats of algae
were noted on dark brown water. Additionally, the water was low, with still, dark pools. Notes
from the monitoring visit on September 17, 2001 (ref.: Figures D-59 through D-63) report the
presence of moderate sediment deposits, slight turbidity, siltation and algae, along with
suboptimal vegetative protection and riparian zone. The impacts are from a combination of low
flow that is likely due to possible karst areas (ref.: Figure D-1) and uncontrolled access to the
streams by cows.

D10.0 Caney Creek and Thick Creek (060400020504) Subwatershed Analysis

Caney Creek (TN06040002048 1000) was placed on the 303(d) list of impaired streams in
2002 as impacted by nitrates and siltation from riparian loss and pasture grazing. The 2004
303(d) List indicated that the stream was impaired due to nitrates and loss of biological integrity
due to siltation. Causes listed included Livestock in the Stream and Removal of Riparian
Vegetation.

Caney Creek was monitored in 1999 by the Nashville Environmental Field Office. A biorecon at
RM 2.6 showed 5 EPT, 2 intolerant, and 20 total families. Notes report the presence of
sediment deposits from the upper watershed. It was noted that there were new subdivision
developments going in on the right bank downstream (ref.: Figure D-64). The stream was
moderately turbid at this time giving the water a dark brown color (ref.: Figures D-65 through D-
67).

The upper portions of the watershed were visited during the sampling period to look for possible
sources of sediment (ref.: Figure D-68). Photographs of RM 4.2 showed heavy agricultural
influence and a potential sediment source. The land use in the area was primarily pasture
grazing. Stream banks were exposed and muddy with poor vegetation or cover. Cattle were
observed loafing in the stream and along or on the stream banks. (ref.: Figures D-69 and D-70).
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Figure D-55 Wilson Creek field sheet, p1 - October 16, 2000
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SURROUNDHING LAND USE (facing downstream}) :
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FAaSTURE 102 g WREAM REZD
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FOREST MINING ]
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BANK HEJGHT (m? 14" HIGH WATER MARK (mj. o'
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EXCESSIVE ALGAE PRESENT? HoNt ATaHT %mre SHOMING
AQUATIC VEGET, CHBETED FloATmG | YRS
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Siltation/Habitat Alteration TMDL
Upper Duck River Watershed (HUC 06040002)
(7/24/06 - Final)
Page D-47 of D-70
Figure D-56 Wilson Creek field sheet, p2 - October 16, 2002
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WIOTH {m) 1ot g’ FLOW  [CFS)

REACH LENGTH {m) 0! Jaot iTATASSESSMENT SCORE #: 6 l?/
3 GF #

Gradlent (sample reach}: Flat Mede. High Cascade
Siza (stream width) : V. Emal : 5-3p 4 Lame( 10-25::1} Veqf Lrg (=25m)
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TR

-:u.ue: :m:h—, o 1-10 } | 1 | |
0.052.0.125 wery finm and v 11-20 | | { | i
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3m, HZO Supply Ind HZO Supply ; ANCE SRR HABITAT
SRINTIER I Navigation DOMINANT (»=50):
wt > Nat Repr? VERY ABUND.{30-49):
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Siltation/Habitat Alteration TMDL
Upper Duck River Watershed (HUC 06040002)
(7/24/06 - Final)
Page D-48 of D-70
Figure D-57  Photo of Wilson Creek - October 16, 2000
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Figure D-58 Photo of Wilson Creek - May 10, 2000
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Siltation/Habitat Alteration TMDL
Upper Duck River Watershed (HUC 06040002)
(7/24/06 - Final)

. _ . Page D-49 of D-
Figure D-59 Lick Creek field sheet, p1 - September 17, 2001 ° 70

STREAM SURVEY FORM

ESTABLISHED STATION FILL IN SHADED BLANKS OF HEADER |[NEW STATION FILL IN ALL HEADER BLANKS FOR
Blank data fields indicate no change from prevmus samplmg A NEW STATION
[STREAM SURVEY ]NFORMAT{OM : STORET# g 3

REAM: s
STREAMLOCATION: =~ . . on yd Jls’ ML \erne
COUNTY CODE:(FIPS) 1'1 (STATE CODE) 5]
MAJOR BASIN Upper Duc
WBID#HUC: ¥ od-obn2L
WBID NAME:
LAT/LONG DEG: STREAM ORDER:
LAT/LONG DEC: ; . At “ REACH FILE #
USGS QUAD: %I N\% 3Q20:
Drains to: rm rm ELEVATION (ft): E].’.':Eﬂ
ECOLOGICAL SUBREGION: ‘T FIELD#

OBJECTIVES:

[SAMPLES COLLECTED s ST " METERS USED: T :

CHEMICALS (Y& N Life Assessed? MW&% Fish Algae Other %14 (econ

Additional List Attached? (Y89 / No Samples returned ‘?@or N Sampling Method: KI‘CK

FIELD ANALYSIS: : ' A b’? 5

pH 7.47/15%0 su DISSOLVED OXYGEN (625 /653 18
CONDUCTIVITY 263 umHos| TIME i
TEMPERATURE 1910 //4 20 [ OTHERS

Previous 48 hours Precip:  UNKNOWN Ol LITTLE MODERATE HEAVY FLOODING

Ambient Weather: CLOUDY  BREEZY  RAIN SNOW

UPSTREAM SURROUNDING LAND USE: (estlmated %)

JsTuRE e URBAN RESID =
CROPS INDUSTRY OTHER
FOREST ; MINING
IMPACTS rated S(light), M{oderate), H(igh) magnitude. Blank = not cbserved
CAUSES Flow Alter.  (1500) SOURCES Unknown (9000)
Pesticides (0200) Habitat Alt.  (1600) Point Source; Indust  (0100) Municipal (2000)
Metals _ (0500) Thermal Alt._(1400) Logging (2000} Mining (5000)
Ammonia (0600) Pathogens (1700) Construction;Land Devel (3200) Road /bridge (3100)
Chilorine  (0700) Qil & grease (1800) U/S Dam (8800) Urban Runoff (4000)
Nutrients  (0800) Unknown  (0000) Riparian loss (7600) Bank destabilization (7700}
pH (1000) Siltation (1100} Agriculture: Row crop (1000} Intensive Feedlot (1600)
QOrganic Enrichment / Low D O (1200) Livestock grazing-riparian (1410) Dredging (7200}
Other Other:

SURROUNDING LAND USE (facing downstream}

ESTIMATE % RDBE LDB ‘RDB LDB RDB LDB
PASTURE Ho 22 URBAN RESID \0 \)
CROPS INDUSTRY OTHER
FOREST 50 B0 MINING
% CANOPY COVER: 7= 66.2% Open(0-10) Partly Shaded(11-45) M@ Shaded(>E0)
BANK HEIGHT (m). am HIGH WATER MARK (m}):
SEDIMENT DEPOSITS: NONE SLIGHT MODERATE  EXCESSIVE  BLANKET
TYPE: SLUDGE MUD SAND NONE OTHER Cbntaminated YorN
TURBIDITY CLEAR @' MODERATE HIGH OPAQUE
CESSIVE ALGAE PRESE NONE SL MODERATE  CHOKING
QUATIC VEGET. FLOATING TYPE

ADDITIONAL COMMENTS:(cil sheen, odor, colors)

wfs= 59°60% - LDB*

dfs=cds 6% and <

12:N5%

wo= 63%

e

Pane 1

\ I
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Siltation/Habitat Alteration TMDL
Upper Duck River Watershed (HUC 06040002)
(7/24/06 - Final)
Page D-50 of D-70
Figure D-60 Lick Creek field sheet, p2 - September 17, 2001

STREAM SURVEY FORM

! s .i o i B
RIFFLE RUN % POOL Staff Gauge/Bench Ht:
DEPTH (m) ! e Pl VELOCITY (CFS)
WIDTH (m) | Z FLOW  (CFS) f
REACH LENGTH (m) [ J17m HABITAT ASSESSMENT SCORE #:
- RR # "I

Gradient (sample reac.h) Flat @ Mode, High = Cascade

size (mm)  description gbbreviation Record measured pamcio size. Usa abbrev. below !ur smaller slzas

<0.062 silt/clay d 1-10 |

0.062-0.125 very fine sand vis 11-20 |

0.125-250 fine sand fs 21-30 |

025050  medsand ms 3140 | 1

05-1.0 coarse sand es 41-50 | | | |

1.0-20 very coarse sand (use actual size) 5180 | | |

2.0-84.0 gravel (use actual size) 61-70 | | | |

64.256 cobble (use actual size) 71-80 | | | |

256-4086  boulder (use actual size) 81-80 | | | | l

- bedrock bdn 91-100 | | | | |
woody debris

’fﬁ&w EITHER SUBSTRATE W

SUBSTRATE (%) (Visual estimates)

RIFFLE RUN POOL RIFFLE RUN POOL

BOULDER (> 10") 1 % ] %| S %| CLAY (slick) % % %
COBBLE (2.5-10") % [ % % %| SILT 5 % % %
GRAVEL (0.1-2.5") | % | % "~ %| DETRITUS (CPOM) % % %
BEDROCK | EERTA T %] %5 %] MUCK-MUD (FPOM) % % %
SAND (gritty) | % % %) MARL (shell frags.) % % %

CLASSIFIED FOR:

Dom. H20 Supply Ind. H20 Supply : it HABITAT
TIER I/TIER I Navigation DOMINANT (>=50):
Trout >> Nat. Repr? VERY ABUND.(30-49):
WATER WITHDRAWL NOTED ABUNDANT (10-28):
COMMON (3-9):
POSTED FOR: Bactericlogical Advis. RARE (<3):
Fish Tissue Advis.. Do Not Consume
Precauticnary
SUPPORT STATUS;
FULLY SUPPORTING (FS) PARTIALLY SUPPORTING (PS) SUPPORTING, BUT THREATENED (TH) NONSUPPORTING (NS)

COMMENTS: photos X¥»rN Roli# | Photo# S

STREAM SKETCH ﬁ E"p

revised 8-10-88



Figure D-61

Siltation/Habitat Alteration TMDL
Upper Duck River Watershed (HUC 06040002)

(7/24/06 - Final)
Page D-51 of D-70

Lick Creek Habitat Assessment, front page - September 17, 2001

Division of Water Pollution Control
SOP for Macroinvertebrate Stream Surveys

Revision 2

Effective Date: March 2002
Appendix B: Paged of 12

HABITAT ASSESSMENT DATA SHEET- HIGH GRADIENT STREAMS (FRONT)

STREAMNAME / ZL (et

LOCATION 200 1 13 W \Vernon 1.

STATION # RIVER MILE_/. ¥ STREAM CLASS '
LAT LONG RIVER BASIN | lpner | Yuck
STORET# 27O SML- AGENCY [2bs I~ (1o
INVESTIGATORS _S58 //RL ;
FORM COMPLETED BY WTNE Vb2 |WN§EEIUR% F
PM 2A:
Habitat Parameter e s
Condition Category
Optimal Suboptimal Marginal Poor
1. Epifaunal Greater than 70% of substrate | 40-70% mix of stable habitat; | 20-40% mix of stable habitat; | Less than 20% stable
Substrate/Available | favorable for epifaunal well-suited for full availability less than habitat; lack of habitat is
Cover colonization and fish cover; colonization potential; desirable; substrate frequently | obvious; unstable
mix of snags, ged logs dequate habitat for disturbed or removed or lacking
undercut banks, cobble or i of populati
other stable habitat and at presence of additional
stage to allow full substrate in the from of
colonization potential (i.c., newfall, but not yet prepared
logs/snags that are not new for colonization (may rate at
fall and not transient) high end of scale)
SCORE 20 19 w18 1716 155 4. 13 324 .1 10 @ 8 i 6 3 4 3 2 1
T
2. Embeddedness Gravel, cobble, and boulder Gravel, cobble and boulder Gravel, cobble, and boulder Gravel, cobble, and boulder
particles are 0-25% particles are 25-50% particles are 50-75% particles are more than 76%
led by fine sedi sur led by fine sedi ded by fine sediment. | surrounded by fine
Layering of cobble provides sediment.
% diversity of niche space.
SCORE 20 19 18 17 16 15 14 - . 3. < J—=l] 10 9 0 7 6 5 4 3 1 1
o e e
3. Velocity/Depth All four velocity/depth Only 3 of the 4 regimes Only 2 of the 4 habitat Dominated by 1
Regime regimes present (slow-deep, present (if fast-shallow is gimes present (if fast- velocity/depth regime
slow-shallow, fast-deep, fast- | missing score lower than shallow or slow-shallow are (usually slow-deep)
8 shallow) (Slow is<0.3m/s regimes), missing, score low)
deep is >0.5m)
SCORE 20 D3 LIRGCIT 16 15 14 I3 02 Tl 10 9 s B 5 4 3 2 1
B ———
4. Sediment Little or no enlargement of Some new increase in bar Moderate deposition of new Heavy deposits of fine
Deposition islands or point bars and less | formation, mostly from gravel, sand or fine sediment material, increased far
than 5% (<20% for low — gravel, sand or fine sediment; | on old and new bars; 30-50% development; more than
gradient streams) of the 5-30% (20-50% for low- (50-80% for low-gradient) of | 50% (80% for low-gradient)
bottom affected by sediment | gradient) of the bottom the bottom affected; sedi of the bott hanging
deposition affected; slight deposition in | deposits at obstructions, frequently; pools almost
(‘l pools constrictions, and bends; absent due to substantial
moderate deposition of pools | sediment deposition
lent.
SCORE 20 ol s:il8c 17 16 IS0 04 Ll 12 . 11 10,09 8§ (7 - P T g 1
R
5. Channel Flow Water reaches base of both Water fills> 75% of the Waters fills 25-75 % of the Vi water in channel
Status lower banks, and minimal available channel; or 25 % of | available channel, and/or and mostly as
of ch 1 sut hannel sut is exposed. | riffle substrates are mostly standing pools.
is exposed. exposed.

SCORE

152 94 i3} il i

10; . 9=—=gr=iTitwti§

s
L
(5]




Siltation/Habitat Alteration TMDL
Upper Duck River Watershed (HUC 06040002)
(7/24/06 - Final)

Page D-52 of D-70
Figure D-62 Lick Creek Habitat Assessment, back page - September 17, 2001

Division of Water Pollution Control
SOP for Macroinvertebrate Stream Surveys
Revision 2

Effective Date: March 2002
Appendix B: Page 50of 12

HABITAT ASSESSMENT DATA SHEET- HIGH GRADIENT STREAMS (BACK)

Habitat Parameter
Condition Category
Optimal Suboptimal Marginal Poor
6. Channel Channelization or dredging Some channelization present, | Channelization may be Banks shored with gabion or
Alteration absent or minimal; stream with usually in areas of bndge extensive; embankments | cement; over 80% of the
normal pattern. abutments; evidence of past or shoring structures, stream reach channelized
channelization, i.e., dredging, | present on both banks; and disrupted. Instream
(greater than past 20 yr) may | and 40 to 80% of stream habitat greatly altered or
[ 7 be present, but recent reach channelized and removed entirely.
ch lization is not present disrupted.
15 14 13 12 11
7. Frequency of Occurrence of riffles relatively Occurrence of riffles Occasional riffle or bend; | Generally all flat water or
Riffles (or bends) frequent; ratio of distance infrequent; distance between | bottom contours provide | shallow riffles; poor habitat;
between riffles divided by width | riffles divided by the width of | some habitat; distance distance between riffles
of the stream <7:1 (generally 5- the stream is between 7 to 15. | between riffles divided by | divided by the width of the
7); variety of habitat is key. In the width of the stream is | stream is a ratio of >35.
streams where riffles are between 15 to 25.
continuous, placement of
boulders or other large, natural
obstruction is important.
SCORE 20 19 <18 17 16 15 14 13 12 11
8. Bank Stability | Banks stable; evidence of Moderately stable; infrequent, | Moderately unstable; 30- | Unstable; many eroded area;
(score each bank) erosion or bank failure absent or | small areas of erosion mostly | 60 % of bank in reach “raw" areas frequent along
minimal; little potential for healed over. 5-30% of bank has areas of erosion; high | straight sections and bends;
Note: determine left future problems <5% of bank in reach has areas of erosion. | erosion potential during obvious bank sloughing; 60-
or right side by affected. floods 100% of bank has erosional
facing dngnstrum. = SCars
SCORE (LB) Left Bank 10 9 8 7 Cﬁ} 9 4 3 2 1 0
SCORE, 2 (RB) Right Bank 10 9 8 7 6 5 4 2 1 0
=
9. Vegetative More than 90% of the 70-90% of the streambank 50-70% of the Less than 50% of the
Protective (score streambank surfaces and surfaces covered by native streambank surfaces streambank surfaces covered
each bank) immediate riparian zone covered | vegetation, but one class of covered by vegetati by vegetation; disruption of
by native vegetation, including plants is not well-rep 1; | disruption obvious; streambank vegetation is
Note: determine left trees, understory shrubs, or disruption evident but not patches of bare soil or very high; vegetation has
or right side by nonwoody macrophytes; affecting full plant growth closely cropped been removed to 5§
facing downstream vegetative disruption through potential to any great extent; vegetation less i or less in
| grazing or mowing minimal or more than one-half of the than one-half of the average stubble height
not evident; almost all plants potential plant stubble height | potential plant stubble
allowed to grow naturally. remaining. height remaining
SCORE_{_(LB) LeftBank 10 9 8 @ 6 5 4 3 2 1 0
SCORE_(o (RB) RightBank 10 9 8 7 ® 5 4 3 2 1 0
]
10. Riparian Width of riparian zone > 18 Width of riparian zone 12-18 | Width of riparian zone 6- | Width of riparian zone <6
Vegetative Zone meters; human activities (i.e. meters; human activities have | 12 meters; human meters: little or no riparian
Width (score each parking lots, roadbeds, clear- impacted zone only actiyities have impacted vegetation due to human
bank riparian zone) cuts, lawns or crops) have not minimally zone a great deal. activities,
it impacted zone
SCORE] (LB) LeftBank 10 (® 8 7 6 5 4 3 2 1 0
SCORE_(> (RB) Right Bank 10 9 8 i e) 4 3 2 1 0
s s

TOTAL SCORE I||_| Z (/‘




Siltation/Habitat Alteration TMDL
Upper Duck River Watershed (HUC 06040002)
(7/24/06 - Final)
Page D-53 of D-70
Figure D-63 Photo of Lick Creek - September 17, 2001

\Suboptimal

riparian

9/17/01 at 1030

Thick Creek (TN06040002048 0100) was placed on the 303(d) list of impaired streams in 2002
as impacted by siltation and other habitat alterations from pasture grazing. The stream’s listing
continued on the 2004 303(d) List as impaired for Escherichia coli and other habitat alterations,
from livestock in the stream.

Thick Creek was monitored at RM 2.0 in 2001 by the Nashville Environmental Field Office.
Notes report the presence of moderate sediment deposits, slight siltation and moderate
amounts of algae, with suboptimal vegetative protection. The stream was slightly turbid at this
time giving the water a dark brown color (ref.: Figures D-71 through D-73).



Siltation/Habitat Alteration TMDL

Upper Duck River Watershed (HUC 06040002)
(7/24/06 - Final)

Page D-54 of D-70

Figure D-64 Caney Creek field sheet, p1 - July 9, 1999
STREAM SURVEY FORM (ANE Vaod trul @

STREAM:
STREAM LOCATION:

£ ks AD

COUNTY CODE:(FPS) {STATE copE) 74 =R ASSESSCRS:
MAJOR BASIN DATE:
WEBIDWHULC: TIME;
WEID NAME: STREAM MILE:
LAT/LONG DEG: STREAM ORDER:
LAT/LONG DEC: g0 brof gt REACH FILE #
USGS QUAD: ég;; Egﬂ"‘t; P a0z20:{aras prseesm }
Drains to: LUl £ EArD ELEVATION {ft);

: : FIELD# * ~

S Yor N @asod? atroTarteb A Algae Grer
Additional List Attached? ¥es~' No Sarnples returned 7 Por N Sampling Methad: M

FIELD ANALYSIS:

pH 2ap [ ne su DISSOLVED OXYGEN | 2.25 7 22> pru
CONDUCTRITY .2 S99 UMHOS TIME . G2 /0D e
TEMPERATURE 2051/ g o8 C OTHERS  fp# <y Z/v. 2 £
Frevious 48 hours Precip.  @HENCWN I NONE / LJT‘rLI::j MODERATE HEAVY FLDODJNG

Ambient Weather: SUNNY  (EIOUDYD BREEZY  RAIN SNOw > VS / M

UPSTREAM SURRDUNDING LAND USE: (estimated %)

PASTURE - 203 LRBAN rREsine| 208 % e 5l Lots Si0m st artins

CROPS A8 G INDUSTRY QTHER \
FOREST - ST MINING

JMPACTS rated S(light), M{oderate}, H{igh) magnitude. Blank = not obaarved

CAUSES Flow Aiter. {15007 SOURCES LInknown {8000} N\
Pesticides (0200) Habitet Alt, (3007 & [Point Source: Indust  {0100) Municipal {2000)
Matals {0E00) Tharmal Alt. (1400} Legging {2000] Mining (5000}
Ammonia (600} Pathogens {1700} Construction;Land Dewvel (3200} Road /bridge {3100]
Chiatine” {9700) Oil & grease (1800) U/S Dam {8860] Urban Runoff___ (4000}
Mitrients  (0900) Unknown  (0000) Riparian loss 17600} 4 |Bank destabilization (7700}
pH {1000} Siltation {1100} Agricubiure:  Row crop {10003 ensive Feediot {1800)
Qrganic: Enrichment / Low 0.0 {1200 I_n.restock grazlng-npanan 10} & ging 172001
Othar e

R
SURROUNDING LAND USE {facing downstream) :

ESTIMATE % RDB LDB ROB LOB RDB LoB
FASTURE |#4- 74, SB-m7 URBAN A RESID. iy Tl
CROPE INDUSTRY GTHER

FOREST o e T F - e MINING

% CANOPY GOVER: Z__ Cpeni0AD)  Party Shadedi1145) fsetly Shaded(46T> Shaded(»80}

BANK HEIGHT {m). HIGH WATER MARK (m): 7

BEDIMENT DEPOSITS: @@? / EXCESSIWE  BLANKET

TYPE: SLUDGE MLrD sanD NONE OTHER Contaminated YorN
. {JNE

TURBIHTY CLEAR opmus 2Ftuca AhGe ST i Brevun i
EXCESSIVE ALGAE PRESENT? MODERATE  CHOKING
AQUATIC VEGET.

FLOAT NG

F i ./_. Ey I o ey - . = - L4 - a %

/ﬂ., cﬁms o ﬁe;é.é; wﬂ :ycbw.wm-é ;}f;ﬂéa{é MMW
LV Wgnf ik el

y/& it )g' .Jw I )2 ﬁﬁ"kﬁi& M L J .{ar.SG:u W/f’»féwwj
'J' ﬁ Fme T Poge 1 ol Lte Lo bsile domctln ﬂﬁ@'ﬁ)m



Siltation/Habitat Alteration TMDL
Upper Duck River Watershed (HUC 06040002)
(7/24/06 - Final)
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Figure D-65  Caney Creek field sheet, p2 - July 9, 1999

STREAM SURVEY FORM
RIFFLE RUN POOL 5" o Staf? Gauge/Bench Ht:
DEPTH {m) i S o pafld’ ;’0‘3 SR ELOCITY {CFS)
WIDTH (m) . Ly ~ e 3;?_%"”‘; FLOW  (CF5)
REACH LENGTH {m;) a’ B ogn, LA HABITAT ASSESSMENT SCORE #: /2
i RR # GP #

Gradient (mample reach): #Flat_~ Low Mode. High Gascade
idth} : Small {<1.5m)  Small {1.5-3m &
TR

rt

i S

e HABITAT
DOMINANT (>=50); e _
VERY ABUND.{30-48):
ABUNDANT {10-20):
COMMON [3-8):
RARE {<3):
- SPECIFICALLY CLASSIFIED FOR: [zircle)
Rom. H2O Supply Ind. H2C: Supply Navigation TIER IfTIER Wil Trout => Mat, Repr?
WATER WITHDRAWL NOTED
IS 8TREAM POSTED? |circle) Fish Tepnue Bchvis.: Do Net Conaume Pracautionary
Bactenological Advis.

BASED DN OBSERVATIONS AND DATA, STREAM I1S:{circla)
FULLY SUPPORTING (F5) SUPPORTING, BUT THREATENED (TH] ARTIALLY SUFPORT] G@ NONSUPRORTING (N5)

-3 3 # - .
COMMENTS: photas 7Y or N Rall # S Phato # oo ¥ 37 (e : 15 % 5 e et rien s rsirr. Estoa

WOR A 1ok Rf=5c sy ' B v g v« Ga Bl 0 %o %, Y09 G Vedten jucetd ¥
illingl any, (hk oo (7 0clly iiipa i Prarte’ Gobh by g lodla? Zrilon o amre

<G F ke
P iy Sy B AT DY e .-

A AT R Y il VXA
et et :

nle! Cyutealtee Stheme poveud -

b




Siltation/Habitat Alteration TMDL

Upper Duck River Watershed (HUC 06040002)
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Figure D-66 Photo of Caney Creek RM 2.6 Upstream - July 9, 1999
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Numerous
grass beds
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Figure D-68 Upper Caney Creek field sheet - July 9,1999

Level | Assessments {Ouick Screening} For; TN 0 £ 05070 20 ¥®  Sub WS (@, - Lo
{ g} For; ws 74
= Date: 5, Oyﬁp/éy Stream: P et waA: { @ .
Zv ey A (D RF3#
g S 4 :
[-Créek: v/{é%z_&é WBAL | ) OVERVIEW: COMMENTS / STATUS [Shs Sketch: No { Yes {back of page) |
, WeKobsare/and use(%): 'M" ~ e T !
Co; eru.rwmmmppw:cmm L = l : : A
Location: 77¢ 77 On olie IFRLDBRORY: i 7
Bnk eroslon/Sation 7: K/ ey 7
RHabiaZ,xubsira; ey
Lat/Long: —%"35{00”/%6_#({_;%& Meler Reads: Tamp < — Cond

EPT/Total Taxa: [

BM: 2 TolRM): 7ké 2 ‘7/9?. EY)
Quad: o it (T% ge, &_‘ v Cormmants; ;
Weather, 3577 o7 il S, 4 dg

Time: A -/7a Stream Order; Zef

Slides: Zp B 2559 7 oaded 35
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Figure D-69 Photo of Caney Creek RM 4.2 Upstream July 9, 1999
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Figure D-70  Photo of Caney Creek RM 4.2 Downstream - July 9, 1999

i,

Algae
floating in

D11.0 East Rock Creek (060400020602) Subwatershed Analysis

East Rock Creek (TN06040002012_0100) was placed on the 303(d) list of impaired streams in
2002 as impacted by siltation and other habitat alterations from pasture grazing. The 2004
303(d) List indicated that the stream was impaired by loss of biological integrity due to siltation
and other habitat alterations from pasture grazing.

East Rock Creek was monitored at RM 10.3 in 1999 by the Nashville Environmental Field Office
and at RM 1.8 in 2001 by aquatic biologists from the State Lab. Notes from the assessment on
December 8, 1999 (ref.: D-74 through D-77) indicate that the stream was highly turbid with
floating algae mats, giving the water a dark brown color, with mud and moderate to excessive
siltation noted. Notes from the assessment on July 24, 2001 (ref.: Figures D-78 through D-82)
indicate that the stream vegetative protection had been disrupted, with very little riparian
vegetative zone. Few trees were noted on the banks, which were deemed unstable, and no
undergrowth was observed. Cows had full access to the stream. The impacts are from a
combination of low flow that is likely due to possible karst areas (ref.: Figure D-1) and
uncontrolled access to the streams by cows.
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Figure D-71  Thick Creek Habitat Assessment Sheet, front page - May 29, 2001

HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

STREAM NAMETM v 1€ 90 . omL | LOCATION
STATION # RIVERMILE STREAM CLASS -

LAT LONG RIVER BASIN
sTorsT# T HICKOO2.0M L AGENCY Labs B Co
INVESTIGATORS ‘
FORM COMPLETED 3Y Dats é 522( %5 RZASCN FOR SLRYEY ]
PA-p» = ~ |
o Condition Category _'
Parameter Ontimal | Subontimal I Marainal Paor f
Greater than 7G%% 20-75% mix of szble X 3f sizbie |
l. Epifaunal sn.us:r'w :vor*b]c ror nadia well-suited for C i
Substrare/ zp1faunal salcnization dll :a'om.::.cn |
Available Cover mq lish caver; mux of II
snags. sucmerzed logs. i

X3, achoie
nabitat
zilow kil
cn patennal
(1.2, logs'snags that are
acs new ;all and aar
Tansientl

ol

16

SCORE 7/

Gravel. coboie, and Cravel. cobole. and Cravel, zabols
2. Embeddedness soulder parucles ar= 0- Soulder particles 2re 13- | So0uld
25% surroundec 3y {ine | 50% surrounded 3v fine | 73% sursunce
sediment L:.we"'-g ol sediment. sediment
cabble provides diversity ]

of mche spacs.

score /4

Oniy 2 of he 4

All four veloc:itv/dezth Cnly 3 of the 4 rezimes

3. Velecity/Depth regimes present (siow- aresent (if fast-shaliow is | regimes zresent (i ':.s:.
Regime desp. 40 IEB #as5~ | missing, score lower than | shallow or stow-shailow
5 ire mmssing, sccre low).
iSow i is < 'J..: s de-;l
s >0.5m.) = i
SCORZ 3 0 19 18 17 16]) 10
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ar. < sligat 3
dezosition :n 2cols.

LT ora
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Figure D-72
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Thick Creek Habitat Assessment Sheet, back page - May 29, 2001

BABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

Condition Category

Habitat

7. Frequency of
RifTles (or bends)

Qccurrencs of riftles
relauvely frequent ratio

of distance berwesn

nifles divided by width
of he sream <7:1
(gerenally S0 7);
varet 3 3¢ habuat is Xey
In st==ms where atfles

other .:rge aarurzi
gbsTuchon 15 umeors=nt.

Oczurrencs of riffles
infrequent: distancs
berwesn riffles divided
9v the width of .."e
sTzam is betwesn 7 (0
13

Parameter Optimal Suboptimal Marzinal Poor
Channelization or Some channelization Channelization may be | Banks shored with
6. Channel dredging absent or present. usually in areas | extensive; embankments | gabion or coment over
Alteration minimal; soz2m with ot'bridge 2butments; or shoring soructures 30-/. of the soeam reach
aormal patem. evidencs of past preseat on both Sanks: channelized and
channelization, i.e., and 40 to 30% of swezm | disrupted. Insmeam
drcdimg. {g‘r::tcr than reach channelizzd and habitzc greatly alter=d or
gast 20 yr) may be disruptad. removed saurely.
resent, but recsat
channelizaton is not
Lo present.
score 2.¢> 6/ 19 18 17 16] 15 1s 13 12 11 j0 9 8 7

Qczasional Aifle or
end: horom czntours
,,rowdc some habrat;

1‘1

3. Bank Stability
(score e:]r:h bank)

Note: determine lett

or right side by <

16

3anks sable; evidencs
OK arosien ar sank
faifure 1osent ar

Moderately swoie:
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rosicn mosily healed

score & | 19 18 7 s 3 ! : :
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"‘uﬂl af -umk - mn'ﬂ 'a_-_s
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sCors _/ (L3)
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o
tpuse 0 ' 9 8 L7 56 g ) 4 13 2 1

scors §_re)
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Protection (score
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Figure D-73  Photo of Thick Creek RM 2.0 upstream - May 29, 2001
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Thick Creek (THICK002.0ML) upstream of sample
site located 100 yds u/s Pyles Rd. PAD/BGL, 5/29/01.
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Figure D-74 East Rock Creek field sheet, p1 - December 8, 1999
&

® ERock 0103 M/

STREAM SURVEY FORM

STREAM LOCATION: 7 o) rsssere . [/ Optiall A e idE

COUNTY CODE:(FIPS) /7 i M ATE CODE] A/ <9/ ASSESSORS?

MAJOR BASIN . DATE:

WBID#HUC: TIME:

WBID NAME: STREAM MILE: R %
LAT/LONG DEG: STREAM ORDER: ~ &
LAT/LONG DEC: REACH FILE '

USGS QUAD: 3Q20:,455,

Drains to: ELEVATID {ﬂ}

ECOLOGICAL SUBREGIO|

CHEMICALS Yor N Life Assessed? Fish

Additional List Attached? 'Y&8>/ No Samples returned ? Y o Sampling Mathod _mm-
FIELD ANALYSIS:

pH o su /;6/74&/?5 DISSOLVED OXYGEN _— _PPM
CONDUCTMITY = UMHOS Ao TIME : =
TEMPERATURE s i OTHERS B

Previous 48 hours Precip: OWN) NONE LLI'I'TLE) MODERATE HEAVY FLOODING

Ambient Weather: w CLOUDY  BREEZY  RAIN SNOW > 43

UPSTREAM SURROUNDING LAND USE:_(estimated %)

PASTURE? 708 URBAN sty,dl S5z (#)

CROPS INDUSTRY OTHER

FOREST [o-202 MINING

IMPACTS __ rated S(light), M(oderate), H(igh) magnitude. Blank = not observed

CAUSES Flow Alter.  (1500) SOURCES Unknown (9000)
Pesticides (0200) |Habitat Alt. (1600) Point Source: Indust  (0100) Municipal (2000)
Metals (0500) Thermal Alt. (1400) Logging (2000) Mining (5000)
Ammonia (0600) Pathogens (1700) Construction;Land Devel (3200) Road /bridge (3100)
Chlorine  (0700) Oil & grease (1900) U/S Dam (8800) Urban Runoff (4000
Nutrients (0900) Unknown  (0000) Riparian loss (7600) |Bank destabilization (7700)
pH (1000) Siltation (1100) Agriculture: Row crop (1000) Intensive Feedlot (1600)
Organic Enrichment / Low D.O. (1200) Livestock grazing-riparian (1410) Dredging (7200)
Oth Other:

SURROUNDING LAND USE (facing downstream) :

:2] E % RDB LDB RDB LDB ) ( LDB
Lo2 0747 UreAN Resth| A2 | Fo-i |
CROPS INDUSTRY OTHER
FOREST 5% 5—/0% MINING
% CANOPY COVER: 50 g f) Open(0-10) Bartly Shaded(11-45> haded(46-80)  Shaded(>80)
BANK HEIGHT (m): g-4' HIGH WATER M ¥ A -
SEDIMENT DEPOSITS: NONE SLIGHT CESS| BLANKET
TYPE: SLUDGE (smn NONE OTHER Contaminated YorN
TURBIDITY CLEAR SLIGHT MODERATE COPRQUE

SLIGHT

EXCESSIVE ALGAE PRESENT??&L@MNQNE
AQUATIC VEGET. ROOTE| FLOATING -

TYPE

ADDITIONAL COMMENTS

(oil sheen, odor, colors)

:..A Anagy by 2

revised 8-10-88
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Figure D-75 East Rock Creek field sheet, p2 - December 8, 1999

STREAM SURVEY FORM
RIFFLE RUN POOL Staff Gauge/Bench Ht:
DEPTH (m) 1h 7T T -2 (7 VELOCITY (CFS)
WIDTH (m) | feca i 7’ FLOW  (CF§)
REACH LENGTH (m) & gg & 2 HABITAT ASSESSMENT SCORE #:
RR # GP # %
High

Cascade

Gradient (sample reach)~Flat>/cL6W> Mode.
Size (stream width) : V. i

LIST LOG NUMBERS OF SAMPI

DOMINANT (>=50) @ 7a
VERY ABUND.(3049):

ABUNDANT (10-29):
COMMON (3-9):

RARE (<3):

PECIFICALLY CLASSIFIED FOR: (circle)

Dom. H20 Supply Ind. H20 Supply Navigation TIER INTIER Wi Trout >> Nat. Repr?
WATER WITHDRAWL NOTED
IS STREAM POSTED? (circle) Fish Tissue Advis.: Do Not C e Precautionary

BASED ON OBSERVATIONS AND DATA, STREAM IS: [clmlej
FULLY SUPPORTING (FS) SUPPORTING, BUT THREATENED, (TH)

NONSUPPORTING (NS)
COMMENTS: photos ?/0or N Roll # Photo # 54 /
7

/7 7% ", s A [ - G

y MMM ‘ 9 iz O L

/_,,I % ,/M JZ M/f rz'mmﬂ wlraa
ST THS @ 7

zeiw "'f/' '
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Figure D-76 East Rock Creek Habitat Assessment, front page - December 8, 1999

HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

STREAMNAME  £277 Bpé (€ | LOCATION  (5) p
STATION # RIVERMILE STREAM CLASS .
LAT LONG RIVER BASIN 4. Lweek
STORET # T - 252 AGENCY LpC
INVESTIGATORS e
FORM COMPLETEDBY % 7 %JSE 2, REASON FOR SURVEY
e el
Condition Catego
Habitat : SR
Parameter Optimal Suboptimal Mﬂnll Poor
Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable
1. Epifaunal substrate favorable for habitat; well-suited for habitat; habitat habitat; lack of habitat is
Substrate/ epifaunal colonization | full colonization availability less than obvious; substrate
Available Cover and fish cover; mix of tential, adequate desirable; substrate unstable or lacking.
msubrmrgcd logs, bitat for maintenance | frequently disturbed or
ut banks, cobble | of populations; presence | removed.
or other stable habitat of additional substrate in
and at stage to allow full | the form of newfall, but
colonization potential not yet prepared for
(i.e., logs/snags thatare | colonization (may rate at
not new ‘fall and not high end of scale).
SCORE 20 19 18 17 "16] 15 14 13 12 6.1.)10 AR o e SR T T (1

2. Embeddedness

pling reach

SCORE /7

3. Velocity/Depth
Regime

s to be ev

SCORE &

4. Sediment
Deposition

SCORE /o

5. Channel Flow

All four velocity/depth

Only 3 of the 4 regimes

Only 2 of the 4 habitat

Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and
boulder particles are 0- | boulder particles are 25- | boulder particles are 50- | boulder particles are
25% surrounded by fine | 50% surrounded by fine | 75% surrounded by fine | more than 75%
sediment. Lxdyenng of | sediment sediment. surrounded by fine
cobble provides diversity iment.

of niche space.

20 19 18 17 16| 15 14 13 5 4 32 10

Dominated by 1 velocity/

of islands or point bars
and less than 5% (<20%

bar formation, mostly
from gravel, sand or fine

new gravel, sand or fine
sediment on old and new

regimes present (slow- | present (if fast-shallow is | regimes present (if fast- th regime (usuall
deep, slow-shallow, fast- | missing, score lower shallow or slow-shallow gl?w«iegj. 4
deep, fast-shallow). if missing other are missing, score low).

(Sow is < 0.3 m/s, deep | regimes).

1s > 0.5 m.)

200st9- s I7aIed sl aa g i ARGl aaEsilisE a3 oy o
Little or no enlargement | Some new increase in Moderate deposition of | Heavy deposits of fine

material, increased bar
development; more than

both lower banks, and

available channel; or

available channel, and/or

for low-gradient streams) | sediment; bars; 30-50% (50-80% 50% (80% for low-
of the bottom affected by | 5-30% (20-50% for low- | for low-gradient) of the | gradient) of the bottom
sediment deposition. gradient) of the bottom | bottom affected; changing frequently;
affected; slight sediment deposits at pools almost absent due
deposition in pools. obstructions, to substantial sediment
constrictions, and bends; | deposition.
\ moderate deposition of
pools prevalent.
2019181716!514[31*19376343210
Water reaches base of Water fills >75% of the | Water fills 25-75% of the | Very little water in

channel and mostly

7775/7?:

Lt
g

e rrer]é

\»

Zé/m alsveed - 2

;/gm LB [Pion apeitt o0 areas))V xﬁfy‘{

Status minimal amount of <25% of channel riffle substrates are present as standing
channel substrate is substrate is exposed. mostly exposed. pools.
SCORE 9 20 19 18 17 16|15 14 13 12 11 |10 8 7 A JIE S A B TR ]

st 0 e b st 12wl

£y Gtes ,J
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Figure D-77 East Rock Creek Habitat Assessment, back page - December 8, 1999

HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

Condition Category

variety of habitat is key.
In streams where riffles
are continuous,
placement of boulders or
other large, natural
obstruction is important.

to 25.

Habitat
Parameter Optimal Suboptimal Marginal Poor
Channelization or Some channelization Channelization may be | Banks shored with
6. Channel dredging absent or_ present, usually in areas | extensive; embankments gmbion Or cement; over
Alteration minimal; stream with of bridge abutments; or shoring structures 0% of the stream reach
normal pattern. evidence of past present on both banks; | channelized and
channelization, i.e., and 40 to 80% of stream | disrupted. Instream
dredging, (greater than reach channelized and habitat greatly altered or
past 20 yr) may be disrupted. . removed entirely.
present, but recent
channelization is not
present.
SCORE 200 19 18 17 1605 N41 13 12 B0 08 iR o Taabiles o4 3 2igiliueb
Occurrence of riffles | Occurrence of riffles Occasional riffle or Generally all flat water
7. Frequency of relatively frequent; ratio | infrequent; distance ; bottom contours | or shallow riffles; poor
Riffles (or bends) [ of distance between. between riffles divided | provide some habitat; habitat; distance between
riffles divided by width | by the width of the distance between riffles | riffles divided by the
of the stream <7:1 stream is between 7 to divided by the width of | width of the stream is a
(generally 5 to 7); 15. the stream is between 15 | ratio of 3.25_

Total Score 22

-—
o8
=
H
= SCORE O |20 19 18 17 16 15 14 13 12 11 109 8 e | [ R T s
-
P Banks stable; evidence | Moderately stable; Moderately unstable; 30- | Unstable; many eroded
= | 8. Bank Stabili of erosion or bank infrequent, small areas of | 60% of bank in reach has | areas; "raw” areas
S | (score each bank) | failure absentor erosion mostly healed areas of erosion; high frequent along straight
5 minimal; little rmcnual over. 5-30% of bank in | erosion potential during | sections and bends;
= | Note: determine left | for future problems. reach has areas of 0ods. obvious bank slm&:’ng;
£ | or right side by <5% of bank affected. erosion. 60-100% of bank
£ [ facing downstream. erosional scars.
£ [score_£ B) |LeftBank 10 9 8 T e ) 3 2 1 0
L3
-g SCORE_((R.B) Right Bank 10 9 8 7 5 B 3 2 1 0
£ More than 90% of the | 70-90% of the 50-70% of the Less than 50% of the
T | 9. Vegetative streambank surfaces and | streambank surfaces streambank surfaces streambank surfaces
E | Protection (score immediate riparian zone | covered by native covered by vegetation; | covered by vegetation;
£ | each bank) covered by native vegetation, but one class | disruption obvious; disruption of streambank
= vegetation, including of plants is not well- patches of bare soil or vegetation is very high;
trees, understory shrubs, | represented; disruption | closely cropped vegetation has been
or non ' evident but not affecting | vegetation common; less | removed to
macrophytes; vegetative | full plant growth than one-half of the 5 centimeters or less in
disruption throu potential to any great tential plant stubble average stubble height.
grazing or mowin, extent; more than one- eight remaining.
minimal or not evident; | half of the potential plant
almost all plants allowed | stubble height /
| to grow naturally. remaining.
SCORE _Z (LB) |LeftBank 10 9 8 7 6 5 L £)) 2 1 0
SCORE 2 (RB) | RightBank 10 9 8 7 6 (RN 2 | 0
Width of riparian zone | Width of riparian zone Width of riparian zone | Width of riparian zone
10. Riparian >18 meters; human 12-18 meters; human 6-12 meters; human <6 meters: little or no
Vegetative Zone activities (i.e., parking activities have impacted | activities have impacted | riparian vegetation due
Width (score each | lots, roadbeds, clear- zone only minimally. zone a great deal. to human activities.
bank riparian zone) | cuts, lawns, or crops)
have not impacted zone.
SCORE _3 (LB) [LeftBank 10 9 8 7 6 5 s (D 2 1 0
SCORE_2 (RB) | Right Bank 10 9 i o . — - 0
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Figure D-78

STREAM SURVEY FORM

East Rock Creek field sheet, p1 - July 24, 2001

ESTABLISHED STATION FILL IN SHADED BLANKS OF HEADER |NEW STATION FILL IN ALL HEADER BLANKS FOR
Blank data fields indicate no change from prevmus samplmg A NEW STATION
[STREAM SURVEY. mpoamnou _STORET# Eroc m‘? /m_
‘'STREAM:

‘REAM LOCAT!ON

{;*fic.F Rm:( 0 rm.-lL

COUNTY CODE:(FIPS) 3 (sTaTECODE) |/WQ)  ~ ASSESSORS:

MAJOR BASIN —Oppec el

WBID#HUC: i Ey

WBID NAME: = STREAM MILE:

LAT/LONG DEG: /4 . PS3 7 STREAM ORDER:

LAT/LONG DEC: REACH FILE #

USGS QUAD: HUSFE 3Q20:

Drains to: rm rm ELEVATION (ft): Z@
ECOLOGICAL SUBREGION: = 0 [ e FIELD#

osiectves: [Anpr- DLl Lvvrowrd
[SsAMPLES COLLECTED AL WETERS USED: Mﬂ!mﬂ
CHEMICALS{ Y)or N Life Assessed?( Macroinvertebrates Fish Algae Other BM o,
Additional List Attached@.ﬂ No Samples returned ? rN Sampling Method <QBark
FIELD ANALYSIS: 2 2
oH G Al by su DISSOLVED OXYGEN 5.37 PPM
CONDUCTIVITY 259.2_ uwos TIME /1SO5
TEMPERATURE 7.0 OTHERS i
Previcus 48 hours Precip: N NONE_D LrTTI.E MODERATE HEAVY FLOODING

Ambient Weather: @ﬁ CLOUDY BREEZY  RAIN SNOW  ALFDY)S

UPSTREAM SURROUNDING LAND USE (estimated %)

*{}o,.}q Coues how £l

SASTURE ) O URBAN RESID Ceces Focrek
OPS INDUSTRY OTHER

FOREST MINING
IMPACTS rated S(light), M{oderate), H(igh) magnitude. Blank = not observed
CAUSES Flow Alter.  (1500) SOURCES Unknown (9000)
Pesticides (0200) Habitat Alt. _(1600) Point Source: Indust _ (0100) Municipal (2000)
Metals  (0500) Thermal Alt. (1400) Logging (2000) Mining (5000)
Ammonia (0600) Pathogens  (1700) Construction;Land Devel (3200) Road /bridge (3100)
Chlorine  (0700) Qil & grease (1800) U/S Dam (8800) Urban Runoff (4000)
Nutrients (0900) Unknown  (0000) Riparian loss (7600) Bank destabilization (7700)
pH (1000) Siltation (1100) M  |Agriculture: Row crop (1000) Intensive Feedlot (1600)
Qrganic Enrichment / Low D.O (1200) Livestock grazing-riparian (1410) 1 | Dredging (7200)
Other: i) Other:
[PHYSICAL STREAM CHARACT LENGTH OF STREA

SURROUNDING LAND USE [facmg downstream) :

ESTIMATE % RDB LDB RDB LDB ROB LDB u -]
PE%??HE 10O ap uR RESID. 0- 5'7(
CROPS INDU OTHER R-75
FOREST MININ L=%S
% CANOPY COVER: Gl % Cren(0-10) Partly Shaded(11-45) .um Shaded(>80)
BANK HEIGHT (m): 2 HIGH WATER MARK (m): 5
SEDIMENT DEPOSITS: NONE SLIGHT OUERATEMNKET
TYPE: SLUDGE MUD SAND NGH OTHER Contaminated  YorN
TURBIDITY CLEAR SLIGHT MODERATE  { HIGH )  OPAQUE : 3
EXCESSIVE ALGAE PRESENTZ _ | NONE SLIGHT HOKING
QUATIC VEGET. RooT FLOATING  TYPE
ADDITIONAL COMMENTS:(ail sheen, odor, colors) Davy comn h@[f access o crcek
Lets srresion_ Cotuss precsct
revised 8-10-98
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Figure D-79

[Frivs

DEPTH (m)
WIDTH (m)
REACH LENGTH (m)

RIFFLE |

RUN

STREAM SURVEY FORM

&
Gradient (sample reach): Filat @ Mode. High Cascade

Size (stream width) :

.mm

V. Small (<1.5m) Small (1.5-3m

Med (3-10m

A

Record measured particle size. Use abbrev. below for smaller sizes.

Siltation/Habitat Alteration TMDL
Upper Duck River Watershed (HUC 06040002)

POOL Staff Gauge/Bench Ht:
= VELOCITY (CFS)
SO lom FLOW  (CFS)
Co-Nin . HABITAT ASSESS

(7/24/06 - Final)
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Figure D-82  Photo of East Rock Creek at RM 1.8 - July 24, 2004

Cattle

loafing in

1stream-3;.j§-"f- 2
= : Jb 3 =>

East Rock Creek (EROCKO001.8ML) 100 yards u/s
Anes Station Rd. View upstream of the sample
area. Col. KJS/CAP 7/24/04 @ 1403.

Note: This photo highlights the poor riparian
vegetative zone, as indicated in the stream
assessment above. The stream is adjacent to a
roadway, with poor canopy and no fencing so that
cattle have full access to the stream.
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STATE OF TENNESSEE
DEPARTMENT OF ENVIRONMENT AND CONSERVATION

DIVISION OF WATER POLLUTION CONTROL

PUBLIC NOTICE OF AVAILABILITY OF PROPOSED
TOTAL MAXIMUM DAILY LOADS (TMDLs) FOR SILTATION & HABITAT ALTERATION
IN THE
UPPER DUCK RIVER WATERSHED (HUC 06040002), TENNESSEE

Announcement is hereby given of the availability of Tennessee’s proposed Total Maximum Daily
Loads (TMDLs) for siltation and habitat alteration in the Upper Duck River Watershed located in
middle Tennessee. Section 303(d) of the Clean Water Act requires states to develop TMDLs for
waters on their impaired waters list. TMDLs must determine the allowable pollutant load that the
water can assimilate, allocate that load among the various point and nonpoint sources, include a
margin of safety, and address seasonality.

A number of waterbodies in the Upper Duck River Watershed are listed on Tennessee’s final 2004 303(d)
list as not supporting designated use classifications due, in part, to siltation and habitat alteration
associated with land development, urban runoff, and agricultural sources. The TMDLs utilize
Tennessee’s general water quality criteria, ecoregion reference site data, land use data, digital elevation
data, a sediment loading and delivery model, and an appropriate Margin of Safety (MOS) to establish
reductions in sediment loading which will result in reduced in-stream concentrations and the attainment of
water quality standards. The TMDLs require reductions in sediment loading of approximately 4% to 54%
in the listed waterbodies.

The proposed siltation/habitat alteration TMDLs may be downloaded from the Department of Environment
and Conservation website:

http://www.state.th.us/environment/wpc/tmdl/proposed.php. (note: this was subsequently
changed to http://www.state.tn.us/environment/wpc/tmdl/proposed.shtmil)

Technical questions regarding this TMDL should be directed to the following members of the
Division of Water Pollution Control staff:

Mary Wyatt, Watershed Management Section
Telephone: 615-532-0714
e-mail: Mary.Wyatt@state.tn.us

Sherry H. Wang, Ph.D., Watershed Management Section
Telephone: 615-532-0656
e-mail: Sherry.Wang@state.tn.us

Persons wishing to comment on the TMDLs are invited to submit their comments in writing no
later than April 24th, 2006 to:
Division of Water Pollution Control
Watershed Management Section
6" Floor, L & C Annex
401 Church Street
Nashville, TN 37243-1534

All comments received prior to that date will be considered when revising the TMDL for final
submittal to the U.S. Environmental Protection Agency.

The TMDL and supporting information are on file at the Division of Water Pollution Control, 6" Floor,
L & C Annex, 401 Church Street, Nashville, Tennessee. They may be inspected during normal office
hours. Copies of the information on file are available on request.
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Letter from TDOT dated April 24, 2006:

— ECEIVE

APR 2 6 2006

STATE OF TENNESSEE
DEPARTMENT OF TRANSPORTATION

ENVIRONMENTAL DIVISION
SUITE 900 - JAMES K. POLK BUILDING
505 DEADERICK STREET
NASHVILLE, TENNESSEE 37243-0334

April 24, 2006

Ms. Sherry H. Wang, Ph.D., Watershed Management Section
Tennessee Department of Environment and Conservation
Division of Water Pollution Control

6th Floor L&C Annex

401 Church Street

Nashville, Tennessee 37243-1534

Re: Comments on Proposed Siltation/Habitat Alteration TMDL for the
Upper Duck River Watershed (HUC 06040002)

Dear Ms. Wang:

The Tennessee Department of Transportation (TDOT) respectfully submits to the Tennessee Department
of Environment and Conservation (TDEC) the following comments regarding the Proposed
Siltation/Habitat Alteration TMDL for the Upper Duck River Watershed (proposed rule).

The proposed rule in Section 8.1.3 (pgs. 29 & 30) indicates that “The WLAs provided to existing and
future NPDES regulated construction activities will be implemented through Best Management Practices
(BMPs) as specified in NPDES Permit No. 10-0000, General NPDES permit for Storm Water Discharges
Associated With Construction Activity” (CGP). The proposed rule further states that “In addition, a
number of special requirements are specified for discharges entering high quality waters or waters
identified as impaired due to siltation”. These additional “special requirements™ appear to be those that
are required for similar waters under the CGP; however, it is unclear as to whether they are requirements
of the proposed rule or CGP.

TDOT presumes that the special requirements are a restatement of portions of the CGP language and that
compliance with all of the CGP language would meet the proposed rule intent. Without a clarifying
statement, these special requirements could be interpreted as TMDL requirements which could
effectively void some of the exemptions provided by the CGP in Sections 44.2and 4.4.3.

TDOT asserts that the statement with this section, “Strict compliance with the provisions of the General
NPDES Permit for Storm Water Discharges Associated With Construction Activity (TDEC, 2005a) can
reasonably be expected to achieve reduced sediment loads to streams™ states the emphasis on the
importance of these special requirements. If these special requirements must be restated, TDOT suggests
confirming that the special requirements are part of the CGP, by changing the language to “In addition, a
number of special requirements are specified by the CGP for discharges entering high quality waters or
waters identified as impaired due to siltation.” This would reaffirm that the special requirement language
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Ms. Sherry H. Wang
April 24, 2006
Page 2 of 2

was taken from the CGP and that compliance with that permit will determine permit eligibility as it
relates to NPDES Regulated Construction Storm Water in TMDL watersheds.

TDOT’s proposed Municipal Separate Storm Sewer System (MS4) permit includes sampling of runoff to
test pre- and post-implementation of BMPs before they are introduced as a storm water management tool.
TDOTs proposed Storm Water Management Plan (SWMP) and monitoring plan shall be submitted back
to the Nashville Central Office for approval. In Section 8.1.4 (pg. 31), TDOT suggests indicating in the
TMDL that TDOT’s SWMP and associated sampling/monitoring plan will be submitted to and approved
by the Nashville Central Office of TDEC within the SWMP and not the local Environmental Field Office
within 12 months of the approval date of this TMDL.

TDOT greatly appreciates this opportunity to comment and TDEC’s consideration of our comments on
the proposed rulemaking. Feel free to call me at (731) 935-0325 if you have any questions regarding
TDOT’s comments.

S cerely,\L
. Jod¥WK. Kno

TDOT Project Compliance Coordinator
Environmental Division

DID:JLH:ALD:jkk

ce:  Mr. Doug Delaney, ED Director (via email)
Mr. John Hewitt, TDOT Permits Office Manager (via email)
Ms. Angie Duncan, Storm Water and Project Compliance Section Manager (via email)
Ms. Deedee Kathman, TDOT Ecology Section (via email)
Chrono. File
Reading file
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Response to TDOT letter dated April 24, 2006:

Issue No. 1 (summarized)

The special requirements detailed in Section 8.1.3 of the TMDL appear to restate requirements
of the NPDES Permit No. 10-0000, General NPDES Permit for Storm Water Discharges
Associated with Construction Activity (TDEC, 2005a), thereby eliminating the possible
applicability of some of the exemptions provided in the general permit.

Response to Issue No. 1

Section 8.1.3 was revised to clarify that unless otherwise stated, full compliance with the
requirements of the General NPDES Permit for Storm Water Discharges Associated With
Construction Activity is considered to be consistent with the WLAs specified in Section 7.3.3 of
this TMDL document.

Issue No. 2 (summarized)

Since TDOT’s proposed Municipal Separate Storm Sewer System (MS4) permit specifies that
TDOT’s proposed Storm Water Management Plan (SWMP) and monitoring plan shall be
submitted to the Nashville Central Office for approval, TDOT would prefer the TMDL language
not require TDOT to submit a detailed plan describing the monitoring program to the appropriate
Environmental Field Office (EFO) of the Division of Water Pollution Control within 12 months of
the approval date of the TMDL.

Response to Issue No. 2

The local EFO staff is best suited to evaluating the detailed plans describing the monitoring
program. Therefore, the requirement for submitting a detailed plan to the appropriate
Environmental Field Office (EFO) of the Division of Water Pollution Control within 12 months of
the approval date of the TMDL remains as previously stated.



